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a X THERMO-PLASTICS FOR ECONOMY 


War calls for more emphasis than ever on economy—economy of time, 
economy of cost, most of all, perhaps, economy of material. Xylonite 
(cellulose nitrate) and Bexoid (cellulose acetate) show up to particular 
advantage on the score of economy. Low specific gravity—extra bulk for 
unit weight. Toughness. Ease of working—reduced factory charges. And— 
all scrap and cuttings reclaimable. Xylonite is supplied in sheets, rods and 
tubes. Bexoid in sheets, rods, tubes and in powder form for Injection 
Moulding. Send for the series of attractive booklets which describe fully the 
physical properties and methods of manipulation of these economical plastics. 


BX PLASTICS LTD., HALE END, LONDON, £.4, AND THE PLASTICS CENTRE, 4, CHISWELL STREET, E.C.| 


Subsidiary of The British Xylonite Company Ltd. * Makers and Manipulators of Plastics since 1877 
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The same=but with a difference! 


Whilst to the experienced eye, 
two mouldings may look identical, 
there may actually be a world of 
difference in their reactions to 
service conditions. The reason of 
course, is in the original choice of 
moulding materials and their 
suitability, or otherwise, for the 
ultimate function of the moulding. 


Recognising that full efficiency 
necessitates certain types of mould- 
ings possessing certain physical 
characteristics specially empha- 
sised, Bakelite Limited have 
developed a _ range of special 
BAKELITE Moulding Materials, 
many of which are patented, and 
which are largely used by the 
moulding industry. These special 
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materials emphasise in turn, such 
characteristics as mechanical shock 
resistance; dielectric strength ; 
heat or chemical resistance, etc. 


Bakelite Limited are always pleased 
to advise on the most suitable 
material to meet special require- 
ments. 


The illustrations show—(top) A sec- 
tion of the moulding materials store 
at our Birmingham works. (I) 
“‘ Pyramid” Toaster ; base moulded 
from heat-resisting material. (2) 
shaving bowl unaffected by soap and 
water. (3) Conveyor Chain, resistant 
to chemicals. (4) Moulded com- 
ponents for high-voltage switch-gear; 
the drum is 8" diameter by 4" face, 
and the disc is II” diameter. 
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Registered offices ; 40, Gresvenor Place, London, S.W.1. 


Emergency address: Brackley Lodge, 


Brackley, 


Northants. 


Telephone: Brackley 144 & 145. Works: Birmingham (Established 1910). 
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BRITISH 


HE best news we have received since we entered the 

plastics industry is that nylon is to be manufactured 
in Great Britain; in fact, at the Huddersfield works of 
I.C.I., Ltd., one of the largest of dyestuffs factories in 
the world. This new material will be converted into 
monofil and yarn at the works of I.C.I. (Plastics), Ltd., 
Welwyn Garden City, and at British Nylon Spinners, 
Ltd., a joint company formed by Imperial Chemical 
Industries, Ltd., and Courtaulds, Ltd., whose factory 
will be at Coventry. Such is the next step in a story of 
scientific endeavour that began in 1928 in the 
laboratories of E. I. du Pont de Nemours in U.S.A. 
Although our knowledge of nylon is naturally scanty, it 
would, we believe, be no exaggeration to say that this 
new plastic may have an effect on the world at least 
equal to the discovery of dyestuffs by the Englishman, 
Perkin. A more enthusiastic journalist or economist 
may yet declare that the discovery will prove to be as 
great—or rather as economically important—as the dis- 
covery of the energy that resides in steam. To the 
chemist, at any rate, it is more exciting than Stephen- 
son’s fireside observations. 

But to return to nylon itself. The real story is much 
older than 1928. It was a truly remarkable German 
chemist, Emil Fischer, who some 40 years ago began a 
research on the degradation of protein matter into 
simple amino acids and by reversing the process carried 
out a number of wonderful experiments to build up or 
synthesize protein matter from the amino acids. How 
far he succeeded is known to every organic chemist in 
the world, for his work on this subject is classical and is 
contained in every textbook on organic chemistry. He 
succeeded in producing compounds which are the half- 
way house, so to speak, between the simple amino acids 
and the great molecules which make up the proteins of 
living matter. These polypeptides, as they are called, 
are themselves molecules of considerable size. 

The original object of the research by Du Pont’s has 
not yet been told, but we believe it was based on 
Fischer’s early work and was certainly with the intention 
of making materials of large molecular size and weight. 
The difference between the two researches seems to be 
not only that slightly different raw materials were used, 
but that Fischer did not succeed in polymerizing his 
resultant product. Perhaps he did not consider it as a 
possibility. The chemists of Du Pont’s have done so. 

Nylon has been described by one chemist as a sub- 
stance made by allowing the compound pentamethylene 
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diamine to react with sebacic acid (a long chain dibasic 
acid). This is true, but it is also only half the truth or 
a tenth of the truth. It may eventually be a thousandth 
part of the truth. These cryptic words are explained by 
saying that nylon, or“ polyamide,” is not one particular 
compound, but a series, and a big series of compounds 
at that, just as an enormous number of dyestuffs may be 
made from one intermediate by slight alteration. Thus 
one promising type of nylon for making textile yarns 
can be made from a dibasic acid and a diamine both 
derived from phenol, which is commonly prepared from 
bituminous coal. Oxygen from the air is also needed in 
making the dibasic acid, and ammonia, made synthetic- 
ally by causing hydrogen from water to unite with 
nitrogen from the air, for the diamine. Thus, this 
particular nylon is derivable from coal, air and water. 
Another useful type of nylon involves the use of a 
dibasic acid derived from a vegetable oil. Raw materials 
from agriculture as well as minerals may enter into the 
manufacture of nylon. 

To use technical phraseology, since many different 
dibasic acids, diamides, ‘‘ amino-acids,” and other com- 
pounds may be used in making polyamides, different 
types of nylon can be made. Actually, by inter- 
polymerization of these chemicals, thousands of nylons 
are possible. Thus, one dibasic acid could be made to 
react with two different diamines at the same time, and 
in varying proportions, or vice versa. Also, two or more 
different nylon polymers might be blended to give a 
composition different from the parent nylons. These 
nylons will vary in melting point, solubility, and other 
properties. Some, for example, might be quite flexible, 
while others would be stiff and rigid. 

The most interesting physical property of nylon is 
that it can be cold drawn to a definite limit of from four 
to seven times its original length, depending on the kind 
of polyamide of which it is composed. If it is then sub- 
mitted to further tension, it will display true elasticity : 
that is to say, it will tend always to return to its original 
length. Even if left stretched for days, the nylon fibre 
will not lose its high elasticity. This elasticity varies 
with the type of nylon. 

Drawn nylon fibres are of great tensile strength. They 
are stronger thai fibres of cotton, linen, wool, silk, or 
rayon of equal size. It is the combination of strength 
and elasticity which makes nylon yarn so suitable for 
the manufacture of fine hosiery. Neither quality alone 
is sufficient. Rayon yarn, for example, can be made 
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strong enough for hosiery, but it lacks the elasticity 
necessary for a stocking to hold its shape after being 
stretched. Silk has both qualities, but yarn can be spun 
from nylon that is stronger and more elastic than silk. 

Drawn nylon is extremely tough. The term “ tough- 
ness” is. difficult to define scientifically, but whatever 
different physical properties are embodied in this 
quality, drawn nylon seems to have them all in high 
degree. 

Materials made of drawn nylon stand up to severe 
use. The toughness is one of the chief qualities that 
make it so suitable for making bristles for toothbrushes, 
hairbrushes and certain types of industrial brushes. 
Fishing lines of nylon are not only strong and elastic, 
but highly resistant to fraying or abrasion. Moreover, 
the material will not ignite, is very resistant to water 
and chemicals and is proof against attack by moth and 
mildew. Never before has any natural or synthetic 
material seen the combination of so many desirable 
properties. 

Is it to be wondered that we are excited over nylon 
and are awaiting the time when it shall become available 
to the moulding industry ? 

Moreover, we seem to be within reach of the time 
when our chemists will be able to produce a plastic to a 
much wider range of specifications. By this we mean 
that as our knowledge of the structure of plastics widens, 
so shall we be able to forecast the properties of a new 
one and, indeed, manufacture to certain requirements of 
strength, resistance to oil and chemicals, elasticity and 
to a limited extent of mechanical strength. 

Our pleasure at the coming of nylon is all the greater 
for one special reason. Some two or three years ago, 
at a scientific meeting of a plastics group and before 
anything was known about nylon in this country, we 
put forward the suggestion that were Fischer’s work 
followed up it might lead to the production of interesting 
plastics. Scornful laughter followed our remarks. 


Mass Production and the 
War 


N pre-war days it was the custom of many philoso- 

phers and others to curse the advent of the machine 
and to point to the coming mastery of it over man, 
causing unemployment and misery if steps were not 
taken to reverse the process of over-industrialization. 
There were others who told us to prepare for a millen- 
nium in which workers played terrestrial harps or 
saxophones all day and went to Monte Carlo or Egypt 
every other week-end. 

While we are not believers that either of these 
extremes will happen in our time, it is, however, interest- 
ing to count the blessings (if they may be so called) of 
modern industrialization in times of war and to compare 
production now with the war. of 1914-1918. Nobody 
has done this so far, and after the war one who really 
knows the facts and is in a position to gather statistics 
should be able to tell an interesting story. 

These thoughts have come to us from a casual glance 
during the past few years of, first, the plastics industry 
and, to a lesser extent, the metal, wood, chemical, 
electrical, explosives and other industries. Everywhere 
machines of all types have entered industry, better ones, 
bigger ones and more of them: all increasing output at 
a remarkable rate. Metal die-casting, metal pressing, 
filling machines for explosives or paint or glue, plastic 
machines, wonderfui cable-making’ machines, many 
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automatic or semi-automatic, all turning out colossa 
numbers of units or mileages of materials. Comparec 
with 1914-1918 the speed of modern production must b« 
many times greater. It is pleasing to think that we 
have a plastics industry, and a strong one at that, anc 
to remember that whether buttons, safety-razor boxes, 
aeroplane or electrical parts, we can turn them out at 
enormous rates. 

What do these machines mean to us in other ways” 
Is it that more men can be released for the fighting 
forces than was possible in the last war? On paper it 
would seem so, although this is counteracted by the fact 
that aeroplanes and tanks and machine guns, being 
larger and more complicated and more numerous, may 
need more men to make them. One wise man said 
that God is on the side of the big battalions, and, of 
course, this may be translated not only as men, but as 
gold, raw materials or machines, as one wishes. Another 
man has said that it is the man behind the gun that 
counts. Jn either view we would seem to be fortunate. 


‘Industrial Plastics’’ 


The latest edition. to the library of the plastics 
industry comes from the U.S.A. It is ‘“ Industrial 
Plastics,” by H. R. Simonds, and is published in this 
country by Sir Isaac Pitman and Sons, Ltd., at 22s. 6d. 
net. 

It has been written primarily as a source of informa- 
tion about plastics for the prospective user of industrial 
and structural materials, and from this point of view is 
an advance on and is more up to date than any other 
general book on the subject of plastics. It is not too 
much to repeat the old cliché that it should find a place 
on the bookshelf of every industrialist. The indus- 
trialist would, however, be inclined to shy slightly if 
it is solely intended for him, since the book might be 
considered somewhat unbalanced. We contend that 
there should have been a preponderance of “ Applica- 
tions of Plastics in Industry,” whereas “ Raw Materials,” 
“Important Plastics,” “ Moulding Practice,” ‘‘ Fabrica- 
tion,” ‘‘ Physical Properties,” ‘“ Equipment and Plant” 
take up nearly 200 pages; “‘ Applications” take up only 
2 pages. Of these latter only two are devoted to the 
electrical industry, little more than he has given to 
a very unimportant side of plastics— musical 
instruments. 

There is one little grouse we have. The author has, 
on page 228, reproduced, without acknowledgment as 
to its source, the greater part of an article published in 
the February, 1938, issue of Plastics. Not that we mind 
very much, but on the first page of Mr. Simonds’s 
book are printed these words: “No part of this book 
may be reproduced in any form without the written 
permission of the publisher.”” Which, to say the least 
of it, is a bit thick. In other words, we cannot repro- 
duce our own work. 

Apart from this, Mr. Simonds’s book is very 
satisfying. There are welcome chapters on “ Design and 
Plastics” and “Foreign Practice,” and also a good 
chapter on “ The Chemistry of Plastics.” 








Erratum 


Messrs. G. H. Gregory and Co. (Plastics), Ltd., 
inform us that, contrary to the statement made in the 
article ‘‘ The Entente and Co-operation,” in the March 
issue, they did not supply any cellulose acetate unit to 
Mr. Miller for his exhibition in France. 
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N industrial life, especially in the engineering world, 
it is not sufficient merely to indicate that a piece of 
apparatus or plant has been made in a new material. 
It is far more important to show how it has stood up 
under working conditions with the passing of time and 
how its application has been employed in wider 
spheres, especially commercial industries. The import- 
ance is greater when the raw material is a plastic, since 
long term testing in purely industrial spheres is rare 
compared with metals. 

About three years ago we published details regarding 
the production and use of a new household fan, the 
Vent-Axia, in which plastics played an important part. 
It was the result of the demand for a small air extractor 
suitable for fitting into a kitchen or office window and 
since the desirable properties of such an apparatus were 
lightness, reasonably low selling price and therefore low 
production costs, Vent-Axia, Ltd., who have long been 
constructors of marine ventilators, considered moulded 
plastics to be the answer. Lightness was considered 
extremely important and, moreover, a moulded phenol- 
formaldehyde resin structure would resist all ordinary 
atmospheric conditions far better than most metals and, 
consequently, would never tarnish; it could easily be 
cleaned by the housewife by merely wiping lightly with 
a rag and, finally, it could be made into any desirable 
colour without an additional lacquer spraying process. 





CLEARING 
THE AIR 


WITH THE VENT-AXIA FAN 









Thomas de la Rue and Co., Ltd., the well-known 
moulders, were approached with the design for the 
apparatus and the fan was produced. With the excep- 
tion of the motor, a few screws and other small parts, 
these units are entirely of plastics. In one model are 
six “ phenolic’? mouldings: three louvres, one shroud 
or motor housing, one fan and one flange ring. In 
the case of an A.C. motor, the spider holding the motor 
is also of plastics. A closer examination of two of these 
mouldings is interesting, for they not only represent 
excellence of design, but are typical examples of the 
perfection of modern moulding technique. 

The 9-in. four-bladed fan is moulded in one piece, 
the blades being of the latest aerofoil section and of 
varying pitch for maximum efficiency. Moulders and 
mould makers are deserving of the greatest praise for 
this production. Similarly, the plastics industry will 
admire the production of the 11-in. flange ring with its 
internal double thread. 

When some four years ago the Vent-Axia fan 
appeared on the market it was an instant success. 
Quickly and inexpensively installed in kitchen and in 






On left: the 11- 
in. flange ring; 
and on right: 
the aerofoil 9-in. 
four-bladed fan. 
Both are fine 
examples of the 
moulder’s art. 





Vent-Axia fans installed as a system 
in the offices of a large factory and— 


domestic and office windows, it entered a market which 
could not readily accept any other type of ventilator. 
The ordinary room fan is by comparison extremely 
inefficient since it does not remove vitiated air. The 
new fan, fixed in a convenient window, avoids the 
necessity of open windows and really does ventilate by 
removal of air. 

The past four years have indicated how thoroughly 
the Vent-Axia fan has established itself in this market 
and how well the plastic employed in moulding it has 
withstood the demands made on it. It has emerged as 
the ideal material for the job. 

Perhaps the most important point about the fan is 
that not only has it established itself in the domestic 


An installation in a large 
block of modern flats. 
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—as a ventilating system for spraying tables. 
Note the convenient position of the fans. 


sphere, but also, and this measures its success, in 
the industrial field. It was soon realized that the Vent- 
Axia fan is a system in itself and a flexible one at that, 
since each fan is a unit. Moreover, it is a low cost 
system, comparing favourably with the trunk system, 
which can only be installed, because of cost, in relatively 
large works. Moreover, the trunk system generally 
entails big structural alterations and certainly the 
inclusion of unsightly and large tubular forms which cut 
down air space. 

‘The Vent-Axia may be termed a “grow as you 
please” system of ventilation, one or more being 
installed when and where it is convenient and most 
suitable. Moreover, it allows for easy change of instal- 
lation from one point to another. 

To-day the expansion in the use of the fans has taken 
place in a surprising manner. Some of the new applica- 
tions can be seen in the accompanying photographs, in 
all of which they are employed as systems for the 
ventilation of factories, restaurants, large flats, etc. 

Finally, it must be pointed out that the fan has pro- 
vided a solution for the ventilation of factories in the 
black-out. All works are compelled, not only to 
blacken their windows, but also to close them during 
night work. The unhealthy conditions that result have 
given executives much food for thought, since a con- 
tinuation of such conditions may hamper seriously our 
war effort. The installation of the Vent-Axia fan, which 
ventilates and yet permits no light to pass through it, 
is a welcome solution. 


A series of fans for 
‘*black-out”’ ventilation. 
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SYNTHETIC ADHESIVES 


AA Continuation of the Survey of 





N last month’s issue we gave a description of some 
be the most important types of synthetic glues, and it is 
our intention this month to conclude the survey with a 
brief, practical account of other types of synthetic 
adhesives, together with a general description of some 
recent applications of these glues. 


Nitro-cellulose Cements 


In their simplest form these consist of cellulose nitrate 
dissolved in a suitable solvent or mixture of solvents, 
but in actual practice on a commercial scale celluloid 
scrap is generally employed, this being the cheapest 
available source of cellulose nitrate. A recipe for 
making a cheap cellulose adhesive is given by Roger 
Dulac in his book entitled ‘‘Industrial Cold 
Adhesives.”’ 


Benzine, solvent grade 100 parts 
Denatured alcohol 95 percent. 265 _,, 


Castor oil rr as wey | OR as 
Rosin... ie is “2a 
Film scrap ive os oe ee 
Ethyl acetate ... se cn ee 


Add and mix until all the ingredients are thoroughly 
dissolved. 

This type of cement has literally hundreds of applica- 
tions and may, indeed, be called a universal cement, as 
it can be employed for sticking wood, metal, leather, 
fabric, glass, etc. 


Ethyl Cellulose 


This cellulose derivative is extremely tough and ethyl 
cellulose retains this toughness, even at very low 
temperatures. This characteristic is imparted to com- 
positions in which ethyl cellulose is soluble, such as 
resin plasticizer mixtures, wax mixtures and coal tar or 
cumarone-resin combinations. The ready solubility of 
ethyl cellulose in a variety of organic substances, par- 
ticularly of the plasticizer, oil or resinous types, makes 
simple the formulation of adhesives of widely varying 
characteristics, which can be used either in the molten 
condition (without volatile solvent) or as solutions in 
low-priced organic solvents. The cheapness and effec- 
tiveness of such adhesives, particularly those of the 
heat-fusible type, are noteworthy. 

Other properties of ethyl cellulose which are useful 
in making adhesives are its low flammability, freedom 
from discoloration by sunlight and resistance to 
deterioration by heat. Thus, by proper selection of 
resins and plasticizers it is possible to make non- 
discolouring adhesives which may be applied by heat 
alone to porous and non-porous surfaces and which 
obviate the disadvantage of residual odour commonly 
encountered with adhesives containing solvent. 
Furthermore, the time required for these adhesives to 
set is very short, the adhesives hardening merely on 
cooling, a property which makes them of value in 
automatic packaging machinery. 

The addition of ethyl cellulose in minor amounts up 
to 10 per cent. to the ordinary plasticizer in an adhesive 
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is claimed by Hercules Powder Co., U.S.A., to impart 
the following characteristics : — 

1. Greater flexibility at low temperatures. 

2. Strength to the adhesive film. 

3. Broadening of the critical melting range with 
consequent decrease of plastic flow. 

4. Increase in the melting point of the mix with- 
out substantial alteration of the properties of the 
adhesive, thus permitting the use of the adhesive 
at more elevated temperatures than would be 
logical ordinarily. 

5. Resistance to sweating.out of the plasticizer. 

6. Control of the tackiness of the adhesive film. 


Methyl Cellulose 


This new form of cellulose is obtainable in commercial 
quantities as a felt-like fibrous dry mass which is 
supplied in compressed blocks of about 1 Ib., 2 Ib., 
4} lb. and 11 Ib., as well as larger amounts amounting 
to as much as 2-cwt. compressed bales. In the dry 
form methyl cellulose is not readily inflammable and 
its storage presents no difficulties of any kind. It is 
non-hygroscopic and can only be taken into solution by 
mixing with boiling water. 

When boiling water is poured over methyl cellulose 
the latter swells to a very considerable extent and forms 
a highly viscous water white and completely neutral 
solution which is not affected by atmospheric exposure. 
Thus, there is no fear of methyl cellulose stock solutions 
becoming sour, and it is claimed that fungi and ferments 
will not flourish on its gelled surface. 

Methyl-cellulose solutions or dispersions are very 
resistant to the action of most ordinary chemicals and 
are unaffected by dilute mineral and organic acids at 
ordinary temperatures and all concentrations of caustic 
alkalis, even at high temperatures. As an adhesive 
this comparatively new compound is replacing starch, 
glue, gum tragacanth, etc., in Germany and is particu- 
larly useful as a size in paint and wallpaper 
manufacture. Incidentally, methyl cellulose is also 
extensively employed as an emulsifying and dispersing 
agent in the preparation of a large number of industrial 
emulsions. 

Acrylic-resin Adhesives 

One of the first commercial applications of acrylic 
resins was as an intermediate layer in laminated safety 
glass, where its extensibility and elasticity made possible 
the production of a laminated glass which gave a flexible 
or “‘ yielding’’ break when subjected to a hard impact. 
The excellent adhesion of the resin to glass eliminates 
the necessity of using a cement to bond the interlayer 
to the glass sheets and the high resistance of the acrylic 
film to moisture makes unnecessary the use of a sealing 
compound round the edge of the laminated sheet. The 
permanence of the physical and chemical properties of 
modern acrylic resins, coupled with their excellent 
adhesive powers, renders these plastics of great value 
as thermo-plastic binders. General method of applica- 
tion involves coating the surface with an acrylic film, 
followed by application of heat and a slight pressure to 
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seal. Flexibility and extensibility of the acrylic 
adhesives make them particularly suitable as binding 
or bonding agents where the bonded material is to be 
subjected to flexure and elongation. Wood, metals, 
textiles, rubber, glass and other materials may be 
cemented together with these new thermo-plastics. 


Vinyl-resin Adhesives 

Vinyl] resins are now well known as adhesives and in 
Germany they are manufactured by the I.G. Farben- 
industrie A.G. under the trade name ‘‘ Mowilith.’’ 
Shawinigan Chemicals, Ltd., produce similar resins in 
Canada under the trade names “ Gelvars,” “‘ Formvars,” 
“ Alvars,” “ Butevars,” etc., and, in America, Carbide 
and Carbon Chemicals, Incorp., also manufacture 
vinyl resins for adhesives and other purposes. A suit- 
able vinyl resin, such as “ Mowilith H,” when dissolved 
in benzene will produce a viscous solution possessing 
good adhesive properties which are improved by the use 
of various additives, particularly courmarone resin or 
ester gum. ; 

Polyvinyl acetates are now finding a number of 
promising applications as special adhesives for sealing 
glass bricks, metal wall surfacing materials, paper 
drinking cups, milk containers, plastic wood, etc. They 
are ideal for fabric and paper. In the clear state these 
resins become tacky at temperatures of 200 degrees F. 
or over and in this condition adhere strongly to almost 
any surface. When the resin cools a firm bond is 
formed, which is exceedingly tough, non-brittle and 
resilient. According to information supplied by 
Carbide and Carbon Chemicals, Incorp., the resin may 
be applied in solution to the stock to be sealed, the 
solvent being evaporated by heating. However, when 
a low viscosity resin is used it often is applied as a hot 
melt without the use of solvents. In either case the 
material may be applied to the stock by a roll either 
across the full width of the stock or in spots, as 
required, and only moderate pressures are necessary to 
effect full sealing. Solutions are used cold for sealing 
leather, tamperproof bottles and the nitrocellulose 
sheet used around wooden shoe heels. 


Metallic Naphthenates 


Interest is now being shown in the adhesive possi- 
bilities of lead and copper naphthenates, which, although 
of a resinous nature, are not really plastics in the true 
sense of the word. These materials, formed by reacting 
lead and other salts with naphthenic acid, are soluble in 
white spirit and other solvents and their concentrated 
solutions are very tacky. The chief point of interest 
regarding the naphthenate film is that it is non-drying 
and therefore finds applications where non-drying 
adhesive properties are specially needed, for example, 
the temporary adhesion of celluloid, acetate or gelatine 
sheets to flat metal bases. It is also indicated for the 
permanent adhesion of rubber to metal, since in the 
“solid” or pure form it is not only a strong adhesive, 
but also very tough. The range of naphthenates is such 
that soft to very hard materials can be obtained. 


Special Adhesives 

Various glycol products are used as adhesives or as 
additives to adhesives. Abopon, made by Glyco Pro- 
ducts Co., Inc., U.S.A., is a good example. This is a 
water white liquid insoluble in every liquid but water 
and glycerine. It possesses a viscosity greater than 
glycerine and slightly less than 68 degrees Be. sodium 
silicate. It dries in the air quickly to form smooth, 
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non-tacky, flexible glossy films which are non- 
inflammable. This product finds applications in the 
adhesive field for paper, metal, glass, textiles, etc., and 
it replaces silicates where alkalinity is undesirable. 


New Applications of Synthetic Adhesives 


As is well known, phenol-formaldehyde glues, such 
as Tego and Plybond, are extensively used in the manu- 
facture of aeronautical plywood. Resin bonded ply- 
wood is, however, widely employed in furniture making, 
cabinet making, building construction, sectional build- 
ings, panelling, shipbuilding and rolling stock construc- 
tion. Improved or compressed wood consists of a 
large number of thin veneers resin bonded under great 
pressure. This material, which has a hard, tough, 
impervious character of high strength-weight ratio, is 
being used very successfully in the construction of air- 
craft propellers, aircraft spars, gear wheels, rifle and 
gun stocks, casters, weavers’ shuttles and dies for 
shaping light metals. For the application of delicate 
and highly finished ornamental face veneers the dry 
phenolic gluefilm is, by its nature, very suitable, 
resulting in a perfect finish always and avoiding the 
risk of staining or discoloration in the process. 

Urea-formaldehyde adhesives are also used in the 
manufacture of plywood, but find their chief application 
for joining wooden members together in the aircraft and 
joinery industries. Probably one of the most interesting 
and important uses of urea-formaldehyde glues is in 
the construction of wooden motorcar bodies as carried 
out at the Spandau works of the Auto Union A.G., of 
Germany, a description of which was given in the 
German journal VDI. Zeits, Vol. 83, p. 1938 
(February 18, 1939). The stressed parts of the body 
are made from beech, while the skin, side panels and 
floor are made from plywood. Formerly the frame and 
plywood were jointed with casein glue, but this was 
discontinued after exhaustive trials with urea-formalde- 
hyde synthetic glue. The pressure needed for glueing 
is obtained either by clamps on the assembly jig or by 
wood screws in the case of the 8 and 10 mm. plywood, 
and with nails for the 5 mm. skin. 

Besides very thorough tests carried out on the raw 
materials, special experiments were made on the cars 
themselves to test their strength. An inclined plane 
was erected, down which fully weighted cars were 
allowed to run. At the end of the ramp, where the 
cars were travelling at 38 m.p.h., the track was tilted 
to an angle of 60 degrees, which forced them to 
capsize and turn several somersaults on a hard floor. 
The low centre of gravity made the cars end up on 
their wheels and in this position they ran up against a 
wall of sandbags. The resultant damage was of a 
minor nature, such as dented mudguards, torn water 
connections and twisted head lamps, but in no case was 
there any damage to the bodies themselves. 

Urea-formaldehyde glues are being extensively 
employed in this country in the sports goods trade, 
as they have been found to possess a_ strength 
and flexibility of joint to a greater degree than any 
other known glue. Another very interesting applica- 
tion of U.F. glues is in the “rubber bag” method of 
veneering. This method which, incidentally, has not 
long been used in this country, consists of veneering 
an object and subjecting the veneer to two or three 
atmospheres’ pressure in a rubber bag. The rubber 
bag is so designed that. on exercising the required 
pressure it is able to take on the contours of the article 
to be veneered and so ensures perfect adhesion. 
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Turning now to rubber base cements, it is of interest 
to consider quite briefly the use of these for sticking 
rubber to metal and also metal to rubber, so as to kill 
vibrations set up by machinery. 

Rubber-coated metal plant is used extensively in the 
chemical and allied industry where anti-corrosive 
vessels are required. One of the most interesting of 
recent commercial processes is the Vulcoferran process 
operated by Nordac, Ltd. This entails a number of 
operations, the first of which is sandblasting, which 
cleans the metal surface by removing all traces of rust 
and also provides a key for the rubber coating or 
lining. A special cement is then plastered on to the 
prepared metal surface and, when dry, unvulcanized 
sheet rubber cut into the requisite shape is formed and 
pressed into position. The covered vessel is then placed 
in a special vulcanizer and direct steam at 57 lb. per 
sq. in. introduced and the temperature raised’ to 
135 degrees C. to 150 degrees C. 

Metalastik, Ltd., is a company foremost in the field 
of deadening mechanical vibration by the use of rubber. 
In their process, for instance, rubber is indivisibly 
attached to metal and so strong is the joint between 
rubber and metal that under tensile stress the rubber 
will tear before the joined surfaces show the slightest 
sign of parting. The Metalastik process has been 
extended to cover the joining of aluminium and rubber 
as well as the use of synthetic rubber for application 
where heat, oils and oily vapours cannot be avoided. 
This company holds the patent rights in this country 
for the elastic engine mounting, known as “Floating 
Power,” first introduced by the Chrysler Motor Co. in 
America, and, therefore, is in a position to offer the 
many advantages of this well-known system to British 
engine designers. The essential feature of ‘ Floating 
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Power” is the suspension of the engine at two points 
along an imaginary line which passes through both 
the centre of gravity and the front universal joint, thus 
transmitting minimum vibration to the chassis. For 
aero engine suspension the company has developed its 
own methods. Special light metals are bonded to metal, 
these providing a highly resilient mounting with 
minimum weight. Other efficient rubber-metal com- 
binations can be used in almost every phase of modern 
aircraft construction; for example, the delicate record- 
ing instruments, upon the absolute accuracy of which 
to-day’s pilots rely, can be rendered immune irom the 
effects of vibration by Metalastik mountings. 

The applications of the special cements are far too 
numerous to describe in detail, but it may be said that 
they are used for the lamination of “Cellophane” to 
paper, cellulose acetate to cellulose acetate, ‘*Cello- 
phane” to “Cellophane,” metal foil to “Cellophane” 
lamination of metal foil to paper, cardboard to card- 
board, paper to paper and cloth to cloth, etc. A 
cement for cellulose acetate can be made by dissolving 
10 per cent. acetate scrap in a solvent solution made up 
of 200 cc. benzine and 1 gallon acetone. If desired, 
this can be adapted to meet the special conditions of 
adhesion by adding small quantities of plasticizers to the 
cement. The properly compounded cement must be 
resistant to discoloration by ultra-violet light and, 
besides, be moisture proof and resistant to embrittle- 
ment on ageing. The films produced in the laminated 
joints should be colourless, transparent and practically 
free from odour. One of the most interesting of recent 
applications of synthetic cements is their use for build- 
ing up a laminated metal for employment in the aircraft 
industry. Messrs. Cellon, Ltd., are producing the 
adhesive for this highly specialized purpose. 











A NEW and very interesting application of thin acetate 
sheet material has recently come to our notice. This 
entails the use of sheets in distinctive colours in thicknesses 
varying from 0.001 to 0.007 in. from which are stamped 
out circular cutter spacers for use in milling machines 
instead of the more usual steel spacers. These acetate 
spacers, known to engineers as Artus milling cutter spacers, 
were introduced into this country in 1938 and have since 
been widely accepted in the aircraft and motor industries. 

The main advantages of Artus spacers over steel spacers 
may be briefly summarized as follow:— 

1. They are made from 0.001 in. upwards, including a 
thickness of 0.0015 in. and consequently permit adjustment 
to more accurate distance-limits of 1/2000 in.. Modern fine- 
limit production often demands for interchangeable parts 
such narrow tolerances and it is claimed that Artus spacers 
are of considerable value in ensuring the maximum 
efficiency with the minimum trouble and waste. 

2. They are distinguished at a glance by their different 
colours, no micrometer calliper being needed for selection. 
The following is the range of thicknesses : — 


Thickness. Colour. 
in. 
.001 violet 
.0015 red 
.002 blue 
.003 transparent 
.004 orange 
.005 green 
.007 matt white 


3. The thinner spacers up to .004 in. regain their flatness 





ACETATE MILLING 












CUTTER SPACERS 


and evenness on the arbor even after having been bent to 
nearly 180 degrees. 

4. They are much cheaper than metal spacers, particu- 
larly in larger sizes, because wide and very thin steel strips 
are difficult to produce. 

It is interesting to note that washers (without keyways) 
are also being fabricated of the same material and they are 
said to be extremely useful for adjustment of inner or outer 
ball-races and also shims of any shape. 

The British manufacturer of spacers is Mr. Arno 
Penkuhn, Mech.E., 5, Avenue Gardens, London, W.3. 





A selection of cellulose acetate cutter spacers of various colours. 
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Case for the Small Radio Set 


HE popularity of small radio sets in the United 

States and to an increasing extent in this country is 
causing moulders and radio manufacturers to review 
their probable chances of survival and whether it is 
worth while laying down tools and starting up pro- 
duction on a big scale. British manufacturers are indeed 
asking themselves the pertinent question: Are small 
radio sets just a flash in the pan, or have they really 
come to stay? As yet they do not seem to be 
unanimous either as regards a negative or affirmative 
reply, although they have had a good many months in 
which to ferret things out. Maybe this period of 
inaction represents praiseworthy caution, but, although 
we should like to think this, we fear it is nothing more 
than indifference. 

We have a grouse, which we think is a legitimate 
one; namely, that British radio manufacturers have 
missed a golden opportunity in refusing to recognize 
that a profitable market exists, and has indeed existed 
for two or three years, for the miniature set. To our 
oft repeated query—Why don’t you set about making 
small sets?—we have received several answers, all of 
which have said the same thing in a somewhat different 
way, namely, that no one wants a small radio set and 
that the good old British public likes something solid 
and sizable; a real radio, not just a toy. Usually these 
opinions have been slightly modified by a reminder that 
the concern in question is watching developments 
closely, which has a familiar diplomatic ring about it 
and must, therefore, be viewed with suspicion. 

The time has now come when even the most purblind 
manufacturers must realize that there is something in 
this miniature business and that small sets are just the 
thing to fill the gap in our export market, especially 
South America, and that in the home market there is a 
definite need for a small set which is easily transport- 
able and can be taken by families temporarily evacuating 
their town dwellings: men in the Forces are also asking 
for small sets. Meanwhile we are forced to be content 
with the promise that the situation is being carefully 
watched and that developments may be expected soon ; 
but we fear that unless something is done reasonably 
soon it may be too late—fashion and popularity are 


capricious and have to be courted assiduously to win 
their favours. 

In the current issue of Modern Plastics there is a 
lively and challenging article dealing with the future 
of small sets from the American manufacturer's angle, 
in which the faults of plastics are freely admitted, but 
their selling advantages and popularity acknowledged. 
The sales figures given for plastic cabinets in the U.S.A. 
should prove a tonic to the pessimist :— 


Total Table Plastic 
Sets. Models. Cabinets. 
1987... 7,405,000 — 3,580,000 904,000 
1938 ... 9,880,000 3,575,000 1,420,000 


1939* —.... 4,482,000 2,952,000 


* First six months. 


1,570,000 


It is true, states the author of this article in Modern 
Plastics, that moulded cabinets sometimes crack. They 
get hot, too, when the heat of five or more operating 
valves is closely confined in a space obviously too small 
and without proper ventilation. But is that the fault 
of plastics? We think not. It is often the fault of the 
manufacturer, who uses the penny as his only measure 
of cost. That penny becomes so big and so important 
in his plans that he fails utterly to see the dollars that 
must be wasted later on in replacing cabinets that go bad. 

Another contributing cause is the manufacturer’s lack 
of understanding of the physical characteristics of 
plastic materials: what they will do under prescribed 
circumstances; how they will behave under extreme 
conditions. Failure to recognize these simple limita- 
tions and avoid creating demands which cannot be met 
with any degree of assurance has been responsible for 
whatever dissatisfaction has arisen in the field. 

In considering designs for new cabinets it is important 
to distinguish between design for appearance and design 


‘for production. They are equally important for the 


success of the set. Design for appearance is limited 
to the shape and surface of the cabinet, while engineer- 
ing design must provide proper wall thickness to com- 
pensate for swelling, shrinking, cracking and other 


(Continued on page 97.) 
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We have received the following notes from an American 
reader who is a competent observer of both die-casting and 
plastics development. Many of us will disagree with 
some of his statements and with his opening paragraph, 
especially now that war has descended upon us and opened 
many new avenues for the application of plastics, but few 
will quarrel with his general contention. That the true 
use of plastics must be where they are economically, 
mechanically, chemically or physically most suitable is a 
truism that cannot be expressed too often. 

Costing figures are retained in American currency for 
obvious reasons. 


INCE the metal-working industry is by far the 

largest purchaser of plastic mouldings, those 
interested in plastics run the risk of offending their best 
customer when they indicate or even imply that plastics 
are likely to displace metals in extensive or important 
ways. Plastics are commonly used in close association 
with metals and do not often displace them. There is, 
however, a degree of competition between the two in 
some cases, and when they are compared in such cases 
one should be sure that the comparison is just and fully 
warranted by the facts. 

Such was undoubtedly the intention of Mr. E. E. 
Halls when he prepared the article, ‘ Plastic Mouldings 
or Metal Die Castings?” which appeared in Plastics for 
May, 1989, but a careful study of this discussion makes 
it apparent that he overlooked or failed to mention 
certain highly important considerations. These latter 
make the case for plastics rather less favourable, but, in 
justice to the proponents and users and prospective users 
of die castings (many of whom are also users of plastic 
mouldings), the subject deserves a review. It is not 
difficult to make a strong case for plastics, but if they 





be employed in preference to metals under conditions 
which are not economically favourable to plastics, and 
the user subsequently discovers that he has been misled 
into the use of plastics when metals would have cost less 
and at the same time have been equally or more satis- 
factory, the reaction against plastics is quite likely to 
cause a prejudice which much more than offsets any 
temporary gain to the maker or moulder of plastics. 
Since the economics involved is quite certain to settle 
the issue in the long run in any event, is it not much 
wiser to face the facts squarely in the first instance? 
Although the following comments are based on experi- 
ence in the United States of America, which doubtless 
differs in some details from that in England, it is 
probable that the differences are slight under normal 
conditions and are likely to be less sc in the future. 
There is, of course, a parallel between die casting and 
moulding, as Mr. Halls indicates, and dies for casting 
are quite similar to moulds for moulding. Plastic 
moulds wear by abrasion, as he states, and with the 
metals of high melting point for die casting there is 
some erosion and heat checking of dies. But fully 
75 per cent. of die castings are in zinc alloy, having a 
relatively low melting point, and when dies are made of 
proper (and not expensive) alloys, erosion is substan- 
tially nil and no heat checking occurs. In consequence, 
dies are frequently used to produce millions of castings 
with negligible wear. Most dies for zinc die casting do 
not even require hardening, and their cost is usually 
materially less than for plastic moulds. For aluminium, 
magnesium and brass die castings, erosion is higher and 
checking occurs, but it is doubtful if the dies, which are 
heat-treated and hardened, cost more originally or for 
maintenance than do plastic moulds, which are similarly 
treated. If gravity casting dies, used chiefly for 


These cover or housing parts, one 
moulded in cellulose acetate and the 
other die cast in zinc alloy, were 
produced in the same die. The 
moulding was used only for display 
purposes and was made in transparent 
material so that parts behind it could 
be viewed without removing the cover. 
Mouldings were made in an injection 
moulding machine at a cost of 13 cents 
per piece, but an extra cost of $80 
was entailed for polishing the die so 
that the moulding would be polished 
and be transparent. Initial cost of 
the die was $730. Die castings cost 
11 cents per piece and were produced 
at the rate of 125 an hour, as against 
74 an hour for the moulding. Neither 
the die casting nor the moulding 
required applied finish. 

Cc 





These thermostat housings are nearly 
the same size, that in the foreground 
being die cast with thermometer scale 
formed as shown and the other 
moulded without scale. A single-cavity 
die for the die casting cost $825, 
including scale engraving and tools for 
fin removal, and the two-cavity mould 
for the plastic parts cost $835. Die 
castings cost 8-9 cents each and were 
produced at the rate of 175 an hour. 
Mouldings cost 12.99 cents each, rate 
of production not given. Both parts 
received sprayed lacquer coats, which 
cost 3.5 cents per piece (three coats) 
on the die casting and 2.6 cents for 
the plastic (two coats). The die 
casting thus cost less and was stronger, 
although considerably thinner in section 
than the moulding, which possessed 
desirable dielectric properties. 


aluminium, be considered (they are called “ permanent 
moulds” in America) they are made in special ferrous 
materials and are cast to approximate shape. Conse- 
quently they are much cheaper than plastic moulds. 

Ithough hazards for die casting are potentially 
greater than for moulding, as Mr. Halls indicates, they 
are met by simple precautions and have almost no 
effects upon costs. It is probably true, too, that tools 
for fin removal are somewhat higher for die castings 
than for mouldings, but the total cost of all tools, 
including dies and moulds, is usually materially less for 
the average die casting than for a corresponding mould- 
ing. Where machining, other than that for flash 
removal, is required, savings are much in favour of the 
die casting, as Mr. Halls states. He neglects to say, 
however, that it is feasible to do much more complicated 
core work in die casting than in moulding, and that this 
makes feasible many die castings which cannot be dupli- 
cated by moulding. 

As to production rates, Mr. Halls makes the true but 
rather unenlightening statement that “production by 
both moulding and die casting is very rapid.” The 
relative speed is highly significant, but is not mentioned. 
Actually, for thermo-setting plastics, the moulding cycle 
is rarely less than one minute, and for large parts it 
ranges up to or above 10 minutes. It is usually longer 
for thermo-plastics moulded by compression, but for 
injection moulding of small parts it may be as short as 
10 seconds, although this is unusual. Die casting with 
zinc alloys (such as the Mazak type, widely used in 
England and known as Zamak in America, where the 
use is still more extensive) the moulding cycle ranges 
from about one minute, which is close to the maximum, 
even for the largest parts, down to less than four 
seconds, which, with one minor exception, is about the 
minimum. For die casting with the alloys of higher 
melting point the rate is lower than for zinc alloys, but 
is still considerably more rapid than for most moulding. 
For gravity casting in permanent moulds (not con- 
sidered or called ‘‘ die casting” in America) the rate is 
lower than for pressure die casting, but still it is often 
more rapid than for moulding of plastics. The net 
result is a much lower labour cost per casting than per 
moulding in nearly all cases. In highly developed 
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specialties, such as screw caps for bottles, in which 
moulds with a gross or more of cavities can be used, it 
is possible to mould a given number of parts more 
rapidly than to die cast them, but only because, for 
small parts, the feasible number of cavities is lower in 
dies for casting than in moulds for compression mould- 
ing. This is a special case, however, the average die 
casting being produced much faster than the correspond- 
ing moulding. 

Where the plastic moulding does have an advantage, 
however, as Mr. Halls indicates, is that it is (generally) 
used without an applied finish, whereas the die casting 
often requires one. The cost of such a finish is con- 
siderable both in labour and in material, and sometimes 
the equipment for applying the finish is costly. The 
saving for the plastic more than offsets other compen- 
sating economies of the die casting in many cases, but 
in others there are considerations which make the die 
casting cost less, despite finishing costs, and often it 
fulfils other requirements better. Further comments in 
this connection are necessary, and it must be pointed 
out also that Mr. Halls gives a wrong impression when 
he says, in reference to the die casting, that “ cor- 
rodibility has to be taken care of with suitable finishing 
processes.” 

The latter is true (except for magnesium die castings, 
which are probably less than 1 per cent. of the total) 
only for exposed parts, which must be, and remain, 
sightly, and not always for these, as aluminium, tin 
and lead die castings all take and hold a high lustre for 
long perivds without any applied finish. Zinc alloy 
tarnishes, but many millions of such castings are used 
annually, chiefly where not exposed to view, without 
any applied finish. Continued contact with moisture 
sometimes results in the formation of a white oxide on 
surfaces, but the casting is not injured thereby, and this 
corrosion can be inhibited by a very simple chromate 
dip. 

If colour is required the die castings must be given 
an enamel or some equivalent finish or an anodic treat- 
ment, such as is applied to aluminium die castings. 
Another common finish is electro-plating, especially on 
zinc die castings. This is not inexpensive, but when 
properly done permits of prolonged outdoor exposure 
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such as very few plastics (and then chiefly the more 
expensive types) will withstand at all and for which 
they are rarely suited on other scores, even if they 
would stand up under weathering. This fact is prone 
to be overlooked by the plastic enthusiast, but it 
accounts for the annual use of thousands of tons of die 
castings for external decoration and structural uses on 
motor vehicles, mostly for parts for which plastics are 
not suited and which would be more expensive if mould- 
ings could be used at all. 

Another aspect of this problem involves the relative 
cost of the basic materials used in die casting and plastic 
moulding, a phase of the subject which Mr. Halls 
avoids. If we are concerned, as we necessarily are, 
with the economics of the matter, material costs have 
to be dealt with. So important is material cost that, for 
certain applications, such as radio cabinets, for example, 
moulding is sometimes done with the cheapest black or 
brown phenolics, and when a light or bright colour is 
wanted the cabinet is sprayed with an enamel or equiva- 
lent finish. |Thisis simply because the low cost phenolic, 
at about 12 cents a pound, plus the applied finish, 
proves cheaper than a urea moulding of the desired 
colour, involving a material cost 2} times greater. So 
we come to the significant fact that, when one avails 
himself of the beautiful colours of some plastics 
he must pay 30 to 45 cents a pound oreven up 
to $1 a pound for the plastic. ‘This is worth while, 
especially in some small parts and where translucent or 
transparent materials have an advantage, but the cost 
must be reckoned with, and in many cases it is possible 
to substitute an enamelled or plated die casting at a 
lower cost. 

It is true, of course, that both plastics and die cast- 
ing alloys are purchased by the pound, and that plastics, 
having a much lower gravity, have an advantage on this 
score, providing sections do not have to be correspond- 
ingly thicker to give equal strength. This necessitates 
consideration of strength/weight ratios, which Mr. Halls 
gives, but in computing them he refers to the tensile 
strength, as is commonly done. ‘The result of such a 
comparison is of hardly more than academic interest, 
since one rarely uses either the plastic moulding or the 
die casting in tension. Much more significant would be 
a comparison based on impact or bending strength, 
because failure in service is much more likely to occur 
under impact or bending than under tension. It is not 
feasible to go at length into such a comparison here, but 
it may be pointed out that the impact strength of the 
strongest moulded plastic is about 0.4 ft.-lb., with 0.1 to 
(.2 a common figure for 4 by 4-in. standard notched 
specimens. As against this, the common zinc alloys 
range from 17.0 to 20.0 ft.-Ib. for } by }-in. unnotched 
standard specimens having about one-fourth the sec- 
tional area of the plastic specimen. For aluminium and 
magnesium, impact strength ranges between 1.0 and 
5.0 ft-lb. Unfortunately these figures are not directly 
comparable with the plastic figures, because of the 
cifferent A.S.T.M. test standards prevailing, but they do 
reveal that the plastic is a relatively brittle material, 
Whereas the most used die casting material is relatively 
high in impact strength. It is also high in ductility for 
a cast material. If, then, the two types of product be 
compared in cost in the light of a strengih/weight ratio 
based on a kind of strength which is significant, there 
Is a strong probability that the die casting will cost less 
than the plastic moulding, for per-pound costs of die 
casting alloys run about 7.5 c. for zinc alloy, 12 to 19 c. 
for aluminium alloy, and 26 c. for magnesium alloy. 

Matters of dimensional accuracy are passed over 
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rather lightly by Mr. Halls, but, without going into 
details here, it can be said that closer limits are held in 
die castings than in plastic mouldings, and that there is 
much less change in dimensions subsequent to die cast- 
ing than following moulding, as well as less tendency 
to warp. Unfortunately, plastic mouldings often crack 
in service; die castings rarely do so. 

Some emphasis is laid by Mr. Halls on the occurrence 
of pinholes and of porous areas 1n die castings and their 
absence in mouldings. This difference may be signifi- 
cant in some cases, but it should be pointed out that 
the location of porosity can usually be controlled by 
changes in gating the die casting, and that it can be 
avoided in locations where it causes trouble. If the 
cold-chamber type of casting machine (using pressures 
of the order of those used in injection moulding of 
plastics) be employed porosity disappears. It is also 
absent in the gravity casting mentioned by Mr. Halls. 
Die castings in zinc alloy are now produced with surfaces 
so smooth and free from pinholes that only a light 
buffing is required before plating. 

Instances in which plastic parts have displaced die 
castings could be cited, but they are unusual. The two 
types of parts are often used, with advantage to each, 
in close association, but with the plastic usually in small 
decorative parts or where it performs a dielectric func- 
tion. Each type of part has its merits and limitations. 

As readers of Plastics well know, plastics in general 
have ample benefits to ensure their extensive use in a 
wide variety of applications. It is only when attempts 
to use them in places where other materials are 
inherently better suited for the purpose that the “ pro- 
ceed with caution” sign need be raised. It is hoped 
that the foregoing will make it apparent that caution 
needs to be exercised when plastics are considered for 
substitution in place of a type of products so well estab- 
lished and so justly recognized for economy in 
production as are die castings 








Control of Paper 


| is announced that licences for paper in excess of the 
basic quantity under the Control of Paper (No. 8) Order, 
1940 (Statutory Rules and Orders, 1940, No. 191), will be 
issued only for purposes which the Controller of Paper 
regards as esseatial. The list of uses which will receive 
favourable consideration is given in full in the Board of 


Trade Journal for March 7, 
others, the following :— 


1940, and includes, among 


(1) Requirements for the maintenance and extension of 
export trade. 

(2) Requirements for manufactures essential to the 
maintenance of the supplies and services of the country. 

These requirements will include, inter alia, paper 
required (either as paper or manufactures thereof) : 

(a) for the production of essential goods for prosecu- 
tion of the war; 

(b) for the work of organizations auxiliary to the 
Defence Services, e.g., N.A.A.F.I., Red Cross, 
U.M.C.A., A.R.P., A.F.S., etc.; 

(c) for the production of goods for the maintenance of 
supplies necessary to the life of the community, 
e.g., electrical equipment, medical equipment and 
supplies, scientific equipment, textile products, 
toilet paper, boots and shoes, and educational 
equipment. 

(3) Requirements for the maintenance of operation or 
efficiency in essential industries and for undertakings and 
organizations essential to the life of the community. 

Board of Trade Journal, 1940, 144 (2257), 256. 
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GENERAL ENGINEERING 


Koroseal as an 
engineering 
material was dis- 
cussed by Frank 
K. Schoenfeld in a 
recent paper pub- 
lished by the 
American Institute 
of Chemical 
Engineers, Vol. 35, No. 4, 1939. 
Taking rubber as a general standard, 
comparing it with certain grades of 
Koroseal compounds, the following 
may be noted. Soft rubber compounds 
are much stronger than soft Koroseal 
compounds. The set of Koroseal com- 
pounds is greater than in rubber 
stocks. Koroseal is a much better 
flex-resistant material than is rubber, 
but if a composite structure of fabric 
and Koroseal is being tested, ply 
separation often occurs before a cor- 
responding rubber construction fails. 
Elongation of Koroseal may be varied 
from 2 per cent. to 500 per cent. by 
increasing the plasticizer content, but 
the elongation of the softer rubber 
compounds is greater than that of soft 
Koroseal compounds. Impact strength 
properties are much alike on compar- 
able tests. Koroseal is equal or slightly 
better than rubber in resisting tearing 
for all except the very soft compounds. 
At atmospheric temperatures Koroseal 
is better than rubber in abrasion resist- 
ance and undergoes plastic flow 
at elevated temperatures. This elimin- 
ates it in the construction of auto- 
mobile tyres. In the chemical field 
the properties of the harder types of 
Koroseal make it resistant to all 
materials except (1) organic com- 
pounds containing nitro or chlorine 
groups, (2) aliphatic or aromatic 
ketones, (3) aromatic amino com- 
pounds, (4) lacquer solvents, (5) 
acetic anhydride. Other general 
chemical properties of Koroseal 
include no natural ageing ; no swelling 
in oils, some shrinking in the soft 
varieties; resistance to sunlight after 
several years’ exposure; resistance to 
gas diffusion; resistance to corrosives, 
such as nitric, sulphuric and chromic 
acids, as well as strong alkalis. Fields 
of application have been found in the 
production of pipe lines. The pro- 
cedure is to spiral upon the pipe a 
cotton tape thoroughly impregnated 
with Koroseal and then to paint this 
covering with a solution of the same 
material. Pipe thus protected has 
suffered no corrosion after three years’ 
service in spots where normal pipe life 
is less than six months. Tubing has 
been used successfully to handle 
chlorine gas, ozone, sulphur chloride 
and hydrochloric acid. The harder 


forms of tubing or pipe can be threaded 
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for joining, or a slip joint lubricated 
with plasticizer or solvents and then 
heat-sealed. In vacuum technique this 
material offers gaskets and tubing 
which are flexible and unchangeable 
with age. A special transparent Koro- 
seal has been made into gas masks and 
tests for mustard gas penetration show 
it to be superior to the best rubber 
compounds. One type of balloon cloth 
must pass a diffusion test with hydro- 
gen at 70 degrees F. and must not pass 
more than ().45 cubic ft. per sq. yd. for 
24 hours. Koroseal-coated fabrics are 
several times more resistant to 
hydrogen gas diffusion than rubber- 
coated materials. Many applications 
are made as an insulating or sheathing 
material. The over-all diameter of an 
insulated wire can be decreased with- 
out decreasing the load-carrying capa- 
city of the conductor; the cost of re- 
wiring old _ buildings to carry 
heavier loads is materially reduced, for 
Koroseal-covered No. 10 conductors 
can be easily pulled into old conduits 
formerly housing four No. 14 rubber- 
insulated conductors. In tank linings, 
drums, barrels and centrifugal baskets 
many applications have been found, 
including some unusual services, such 
as the handling of mixtures of nitric 
and hydrofluoric acid used in cleaning 
stainless steel. As protective paint in 
a great many specific applications 


these materials have been found a 


TEXTILES 


Vinyon textile 
fibres were de- 
scribed by Dr. F. 





Bonnet, Junr., 
Director of the 
Textile Research 


and Standard 
Laboratories of 
American Viscose 
Corporation, in a recent paper pre- 
sented before New York Section of 
American Association of Textile 
Chemists and Colorists. Vinyon is a 
copolymer of vinyl chloride and vinyl 
acetate produced by polymerization 
instead of by condensation, as is the 
case with the phenolic, urea and alkyd 
and similar types of resins. _— Poly- 
merization of the monomer may be 
brought about by irradiation with 
ultra-violet light, the addition of a 
small amount of peroxide or of ozone 
and various catalysts. The polymers 
so obtained are straight chain or linear 
in which the monomers have reacted 
with each other at the double bond 
to form the high molecular weight 





polymers. In making the multifila 
ment vinyon yarn, the raw copolymer: 
in the form of a white powder is dis- 
persed in acetone to get a dope 
containing 23 per cent. of the 
copolymer by weight. After filtering 
and de-aerating the dope is spun the 
same as acetate by the dry or air 
spinning process. After conditioning 
on the take-up bobbins the yarn is 
wet twisted with six turns per inch to 
avoid static charge; it is then given a 
stretch of over 100 per cent. of its 
original length. As in the case of 
nylon this stretching is a vital part in 
producing a good yarn so as to give 
it the high tensile strength and 
true elasticity. The stretched yarn 
is then set by immersion in water at 
150- degrees F. for several hours, after 
which it is ready to be wound to cones 
or skeins. The ordinary yarn is bright, 
but may be dulled by incorporating 
finely ground pigments in the spinning 
dope just as is done in the case of 
viscose or acetate. The lower aliphatic 
ketones, like acetones, dissolve it as do 
some of the halogenated hydrocarbons. 
In contact with di-ethyl ether or the 
lower aromatic hydrocarbons _ it 
tends to swell; but it is unaffected 
by alcohol, gasoline and other aliphatic 
hydrocarbons. Vinyon is not attacked 
by bacteria, moulds or fungi and will 
not support their growth. It does not 
conduct electricity and as it is not 
affected by water it is an excellent 
insulator. Its high insulating power is 
shown by the ease with which it 
develops and retains the static charge. 
Its flexing strength and its stability to 
sunlight are excellent. 


Artificial leather and like coated 
fabrics can be manufactured by a new 
and promising method as described in 
B.P.517,131. The invention relates to 
the manufacture of artificial leather 
made by applying to a cloth or the like 
backing successive coatings of rubber 
compositions and a cellulose varnish 
respectively. In the manufacture of 
artificial leathers by applying a nitro- 
cellulose lacquer, a large number of 
successive coatings is required. In 
another known method, namely, that 
of coating with an emulsion of latex, 
oils, resins, etc., considerable time is 
occupied in effecting drying of the 
emulsion coating or coatings, and high 
temperatures are required. Applicants 
have discovered that the need for a 
prolonged drying is eliminated, and 
that the time required to complete the 
coating is considerably reduced, and 
that an improved product is obtained 
if there is applied to a fabric faced 
with a substratum of rubber or latex 
in an uncured condition, but contain- 
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ing vulcanizing agents, a coating 
composition comprising drying oils 
with or without non-drying oils, and a 
cellulose varnish, the varnish being 
applied before the composition of oils 
is dried, or the oils and varnish are 
applied together as a mixture of the 
two materials. In an example, rubber 
substratum compositions made with 
dry rubber or latex, respectively, are 
set out, and after the rubber composi- 
tion has been applied one or more 
coatings of an emulsion, being a com- 
position of oils which is free from 
rubber latex but of the following com- 
position is applied to the substra- 
tum:—Chinese wood oil, 100 parts; 
linseed oil, 25 parts; synthetic resin 
(phenol- formaldehyde), 75 parts; 
benzene, 170 parts; siccative, 30 parts ; 
and castor oil, 250 parts. Before the 
oily composition detailed has become 
dry one or more coatings of a cellulose- 
nitrate or cellulose-acetate varnish are 
applied, and an example of this type 
of varnish is set out in the application. 


MOTORS 


Plastics in 
American motor 
industry is dis- 
cussed by Mr. H. 
A. Rosley in the 
March issue of the 
Du Pont Maga- 
zine. Use of 
moulding com- 
pounds reached a new high level in 
the manufacture of 1939 models, and 
may move up to even a loftier peak 
this year. For example, ‘‘ Lucite’’ 
methyl methacrylate and ‘‘ Plasta- 
cele“ cellulose acetate moulding 
powders are being used for eight parts 
of the Buick, including the steering 
wheel, interior fittings, instrument dial 
parts, directional signal lenses, clock 
dial ring, radio push buttons, and 
horn button cover. Oldsmobile, with 
seven applications, is a large consumer 
of plastics for such parts as the radi- 
ator ornament, control knobs, instru- 
ment cluster lens, steering wheel, horn 
button ring, radio panel, clock lens, 
door knobs and horn monogram cover. 
Chevrolet and Pontiac de luxe models 
again feature radiator ornaments of 
“Lucite,’’ acetate steering wheels and 
various interior parts. Pontiac’s 
speedometer background is moulded 
from ‘‘Plastacele’’ and the horn 
button insignia covering from 
“ Lucite.’? In many Cadillacs and La 
Salles the steering wheels and interior 
hardware are made of ‘‘ Plastacele.’’ 
Other car manufacturers, too, are 
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using plastics liberally in the current 
models. The steering wheel and 
interior fittings of the Hudson are of 
acetate composition. The dash panel 
and odometer lenses are of “‘ Lucite.”’ 
Speedometer pointers, light con- 
ductors, dial rings and_ reflector 
buttons on the new Packards are also 
moulded from this crystal-clear plastic 
and on both Lincoln Zephyr and Lin- 
coln cars extruded acetate beading is 
used for decorative effects. One 
important non-decorative use of plas- 
tics in practically all cars is the safety 
glass interlayer. The latest type, 
incorporating Du Pont “‘ Butacite’’ 
polyvinyl acetal resin, can be found 
in most 1940 models. It has great 
flexibility, yields under heavy impacts 
and retains its useful properties even 
at low temperatures. 





CHEMICAL 


New synthetic 
rubber is described 
by Dr. L. Light in 
the February issue 
of The Rubber 
Age. This new 
material is a poly- 
merization product 
of piperylene 
obtained from furfural. A French 
patent, No. 811,695, of Usines de 
Melle and H. M. E. Guinot describes 
what Dr. Light considers to be an 
important process of synthesis. Fur- 
fural is heated in the presence of 
copper to form alpha-methyl furane. 
This is then hydrogenated in the 
presence of reduced nickel at 120 
degrees C. and converted into tetra- 
hydro-alpha-methyl furane which on 
heating in the presence of a 
dehydration catalyst at 350 degrees C. 
is changed to piperylene. This com- 
pound readily polymerizes to form a 
rubbery compound. So far commer- 
cial piperylene rubber has not yet 
appeared on the market. 














Neoprene coated 
fabrics now being 
extensively em- 
ployed for _pro- 
tective fabrics. 
They resist oils, 
greases, heat, cold, 
sunlight, ordinary 
commercial acids 
and alkalis and most solvents. They 
are also less inflammable than rubber- 
coated fabrics. New brush for analy- 
tical balance has been developed by 








the Varniton Company of Los Angeles, 
California. . Rayon fibre forms the 
brush body, which is set in an alu- 
minium handle with a cement made of 
Du Pont methacrylate resin. It is 
claimed that the hairs will not pull 
out, change colour or decompose, and 
that the brush can be washed with 
soap and water. Ocarinas moulded of 
cellulose acetate of high tonal quality 
are in use in America. The acetate is 
stated to have less tendency to shrink 
unevenly than the materials from 
which most ocarinas are usually made, 
thus ensuring a greater degree of accu- 
racy and tone control. The plastic is 
also more durable and makes possible 
the production of the instruments in 
a wide range of solid colours, mottles 
and colour combinations. These 
ocarinas are distributed by the Fred 
Gretsch Manufacturing Company of 
Brooklyn, New York. A traffic torch 
consisting of a flashlight base and a 
threaded red translucent tube of Du 
Pont’s ‘‘Lucite’’ is now being used 
as police equipment in a number of 
cities in the U.S.A. When the torch 
is lighted the ‘‘ Lucite’’ gives off a 
penetrating red glow, easily discernible 
to approaching traffic. This torch, 
manufactured: by the Traffic Torch 
Company of Evanston, Illinois, is said 
to afford greater safety to pedestrians, 
motorists and traffic officers, especially 
on dark nights and in stormy weather. 
Miniature buildings made of methyl 
methacrylate resin are displayed in the 
New York Central Railroad Com- 
pany’s exhibit at the New York City 
Information Bureau at Pershing 
Square. The buildings were built up 
from clear plastic sheets, subsequently 
sandblasted to diffuse light rays 
directed from a source below. This 
has the effect of illuminating periodic- 
ally and uniformly the surface of each 
building. The diorama designed by 
Henry Dreyfus was constructed by the 
Diorama Corporation of America, 
Long Island City, U.S.A. Compound 
sheet materials are covered by a 
recent British patent, No. 504,858. A 
non-puckering, stretchable, leather- 
faced material suitable for garments 
and shoes is made by wetting a sheet 
of leather with an aqueous solution 
adapted to cause a_ substantial 
decrease in the elastic modulus of the 
leather, drying the wet sheet while 
avoiding stretching it in the direction 
in which it is to stretch in the finished 
material, and adhesively securing to 
the dry, unstretched leather an 
unstretched sheet of elastic material. 
The leather, skived, or roughened with 
sandpaper, is wetted with an aqueous 
solution of a wetting agent or of soap, 
sodium bicarbonate, and, if desired, 
sodium chloride, and hung up to dry 
in such a way that its weight will not 
tend to affect the finished material. 
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Ideas— 
By the EDITOR 


Now that rear lamps for cyclists, to the joy of the 
motorist, are compulsory, another avenue is open to the 
plastics industry. Byson Appliance 
Co., Ltd., has taken advantage of the 
fact and is making an _ intelligently 
designed lamp under the trade name of 
Rubylite. The bush or bulb holder is made from black 
phenolic moulding powder, while the pull-off cap is of 
red transparent cellulose acetate moulded by the injec- 


Cycle Rear 
Lamps 


tion process. The cap and bush are so well made that 
it really is a pull-off and push-on cap that holds per- 
fectly firmly when in position without the necessity 
of a thread. The lamp is operated from the front 
battery or dynamo, and the earthing is by means of the 
sharp spur on the metal stand-off bracket, which makes 
contact with the bicycle frame. 


It is no secret that the Heinkel bomber brought down 
some months ago intact in these islands contained a very 
interesting petrol tank of the bullet- 
proof type. It was made up of 
laminated paper of the “vulcanized” 
fibre type, with alternations of natural 
and synthetic rubber, providing resistance against the 
action of petrol and self-sealing against the passage of 
bullets. The satirically minded might indicate that the 
tank did not prevent the machine being shot down, but, 
obviously, it is an added safeguard against loss of petrol 
and, therefore, against fire while flying, and will prob- 
ably gain in popularity. The trouble with the normal 
metal tank is that, while a bullet may make a small hole 
on entering, it can make a hole as big as one’s fist on 
the other side. Also there is little give in a metal tank, 
and it is of such size that great stresses are set up and 
may cause cracks in the structure. 

From this may yet be developed a petrol tank for 
motorcars ; not that there is any danger of flying bullets 
from infuriated cyclists, but steel restrictions may bring 
it about as a temporary measure at least. The use of, 
say, a resin impregnated laminated structure lined with 
a synthetic rubber or Neoprene material should solve the 
problem. 


Petrol 
Tanks 


From the “ Inquiries and Answers” pages in this and 
past issues of this journal it will have been gathered 
that there are large numbers of “ free- 
lance” inventors and “ideas mer- 
chants” (I use this phrase in no 
derogatory sense) who have turned 
their ingenuity to plastics. This is especially so in war- 
time. Some of these inventors have a wide knowledge 
of plastics, others have a not-so-wide knowledge. The 
older ones are experienced enough to know that the 
path to fame, and especially to fortune, is a rough one. 
There is no need to warn them. The younger ones do 
need a warning, especially since we frequently receive 
indignant and sometimes tearful letters from some, com- 
plaining bitterly of the obstructionist attitude of the 
plastics industry in general and the moulding industry 
in particular, who are accused of being unwilling to put 
new ideas on the market. 

It must be stressed that the moulding industry cannot 
be expected to launch new ideas. Moulders, with few 
exceptions, merely manufacture. It needs a lot of 
money and a specialized sales organization to put a new 
cbject on the market, and I believe it is true that it is 
far more difficult to sell than to make, or even to invent. 
The present attitude of the moulding industry is best: 
they manufacture to the order of distributors. Since 
most of them manufacture for a hundred different fields 
any other process would be absurd. Many moulding 
concerns, however, have close contact with sales 
organizations dealing direct with the public and could 
help in that manner. The logical method of approach 
is to gain contact with the sales organization first, with 
complete models and details of the market possibilities. 
Some distributors are disposed to finance such projects ; 
others are not. The way of the inventor is hard. 


Inventing 
Gadgets 


Modern Plastics of March, 1940, describes a new 
development by Security Steel Equipment Corporation 
in the production of furniture. As will 
be seen from the photograph, the 
drawer handles have been removed 
from the front to the side, thus avoid- 
ing an unnecessary excrescence. The side handles are 
of Beetle and were moulded by Boonton Molding Co. 


Hidden 
Handles 
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Plastics ‘ 
CELLULOSE ACETATE 
FINDS NOVEL USES 
IN U.S.A. 


1 


Plastics sound the call to order in new gavels made by the 
Shoreham Manufacturing Company, New York. Cellulose acetate 
and cellulose nitrate plastics, made by the Monsanto Chemical 
Company, are used in making both handles and heads of these 
gavels. 


2 


To demonstrate effectively the construction principle of the Zeus 
pipe, which uses two cigarettes as filters in an aluminium cooling 
chamber, Jos. H. Meyer Bros., Brooklyn, New York, have built 
a special display case of rigid transparent cellulose acetate. 


3 


This model demonstrates in small scale one of the six striking 
eleven-foot-high ‘‘ Marine Garden’’ theme creations recently dis- 
played in Saks Fifth Avenue windows, New York, U.S.A. The 
full-size presentation was accomplished by carving individual pieces 
of Monsanto cellulose acetate and assembling them by hand into 
an integral unit of finished beauty, rich in colour and design. 


4 


This is a dispenser package for Wright Ruffling which has 


revolutionized selling and display technique for this important 
counter merchandise. The firm, rigid Vuepak housing completely 
protects the merchandise, which is drawn and measured from a 
narrow slot on the top of the package. 


5 
Clear transparent acetate was used to make this novel basket. 
The rigid cellulose acetate container, filled with brilliantly coloured 
tangerines, makes a display which compels attention. 


Sweet and Jurcy 
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Practical Information dealing with Raw Materials, Moulding 

and Forming of all types of Plastics—Thermo-Hardening 

and Thermo-Plastic—Works-Organization, New Plant and 
Control Apparatus 


NOTES AND COMMENTS 


Soybean Plastics 

VERPAGE we publish an important article dealing 

with the new soybean phenol-formaldehyde plastics 
that have occupied the attention of American chemists 
for some years past and that have had such important 
repercussions on the Ford Motor Co. in the United 
States. The story Mr. Brother and Mr. McKinney tell 
is purely scientific, but to those who read it is also 
a fascinating one. Behind it all is the guiding principle 
of the United States Department of Agriculture through 
the University of Illinois that agriculture is a national 
concern and that industry and agriculture can be helped 
mutually. It may seem strange to British ears that the 
United States is more agricultural than industrial, so 
that the creation of a University of Agriculture is of the 
first importance to the welfare of the American nation. 
The industrial side of the picture is seen mainly in what 
has happened through the energy of Mr. Ford. 

In 1936 over 40,000,000 bushels of soybeans were 
harvested, and while the Ford works take only a small 
portion of this, the magnitude of the undertaking in 
manufacturing plastics may be gathered from the fact 
that at the Baton Rouge works there were installed, some 
four years ago, 12 mixers each capable of turning out 
1,500 lb. of soybean plastic material every 24 hours. 
Modern Plastics of April, 1936, gave an illuminating 
illustration of what soybean plastics might mean to the 
agricultural industry. If each Ford car that is manu- 
factured were fitted with soybean plastic window trim 
strips, 144,000 bushels of the beans, or the product of 
7,200 acres, would be required! 


British Industrial Plastics, Ltd. 


The interim report to the shareholders of this concern 
contains some very heartening news regarding the 
export trade now being done. Demands from abroad 
for both Beetle and Scarab moulding powders have 
been so great that the tonnage during the first 12 months 
of war seems likely to approach, if it does not equal, 
the total output of these moulding powders for all 
purposes during the year 1938. This export business, 
coupled with substantial demands from home con- 
sumers, has so fully taxed the capacity of the plant at 
Oldbury that work has been continuous night and day, 
Sundays and Easter included, since the New Year. 

At Streetly (the moulding section) there is still a 
substantial demand for civilian requirements, and orders 
for all three Service departments are rapidly increasing 
in volume. In a previous issue we referred to the new 





manufacture here of buttons. The importance of 
replacing imported goods by home manufacture in this 
section of the work has resulted in larger output and the 
installation of more presses and moulds. The manu- 
facture of buttons has been trebled since the outbreak 
of war. Mr. Vredenbarg-Inglesby, who has left 
Catalin, Ltd., has now rejoined the Board of Directors. 


‘Machine Tool Review’”’ 


This well-established house journal published by 
Alfred Herbert, Ltd., of Coventry, has long been 
recognized in its own sphere as a first-class technical 
paper. In addition, and unlike most technical journals, 
it occasionally regales its readers with trenchant articles 
of national economic importance and with fine philo- 
sophic thought. 

The January-February, 1940, issue contains an 
article of special interest to the country now we are 
endeavouring to beat Germany at the game of munitions 
production. Most of us will have read Sir Alfred 
Herbert’s letters to the daily Press on the necessity of 
dilution of labour. The article “‘Women’s Work in 
War-time”’ is an enlightening story of what happened 
in 1914-1918; it is an appeal to repeat that experiment. 

The Editor has pleased us enormously by reproducing 
under the title of “Courage and Action” some 
reminiscences of Admiral Sir Roger Bacon published in 
his book * From 1900 Onward.” The story in it we like 
best is that of Lord Fisher at the Hague Peace Con- 
ference in 1889. The delegates had been discussing the 
immunity of neutral coal-carrying merchantmen from 
seizure by the fleets of the belligerents. Lord Fisher 
got up and said, “Look at me. When I leave The 
Hague I go to take command of the Mediterranean 
Fleet. Suppose that war breaks out, and I am expect- 
ing to fight a new Trafalgar on the morrow. Some 
neutral colliers try to steam past us into the enemy’s 
waters. If the enemy gets their coal into his bunkers 
it may make all the difference in the coming fight. 
You tell me that I must not seize those colliers. I tell 
you that nothing you, or any power on earth, can say 
will stop me from seizing them or from sending them 
to the bottom, if I can in no other way keep their coal 
out of the enemy’s hands; for to-morrow I am to fight 
the battle that will save or wreck the Empire. If I win 
it I shall be far too big a man to be affected about pro- 
tests about the neutral colliers; if I lose it I shall go 
down with my ship into the deep, and then protests will 
affect me still less.” This has nothing to do with 
machine tools or plastics, but it is good to read it. 
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Plastics » 


Soybean-phenolic Moulding Plastics 


By GEORGE H. BROTHER and LEONARD L. McKINNEY 
U.S. Regional Soybean Industrial Products Laboratory, Urbana, Illinois* 


HE programme of research into possible industrial 

utilization of American farm products was extended 
in 1936 when the Congress of the United States, under 
the Bankhead-Jones Act, provided for the establishment 
of a regional soybean industrial products laboratory (5), 
at Urbana, Illinois. The results obtained in three years’ 
operation of the laboratory indicate the soundness of 
the plan. The soybean was the logical agricultural pro- 
duct to select for investigation, not only because it has 
shown a phenomenal increase in popularity, reaching 
the production figure of 87,400,000 bushels harvested 
in 1939, but because valuable industrial products are 
readily derived from it. It averages 18 to 21 per cent. 
oil, which has found extensive application in the pre- 
paration of oleomargarine, vegetable shortening, and 
paint. The solvent-extracted, oil-free meal averages 45 
to 50 per cent. protein which, although largely used at 
present as a high protein concentrate in stock and 
poultry feeds, invites investigation as a source of low- 
cost industrial protein. 

Among the projects proposed for investigation was the 
preparation of plastic material from the soybean protein. 
Even if successful it was not anticipated that an 
immediate large tonnage outlet would be developed, 
since the total annual domestic production of plastics is 
about 60,000 tons, of which protein plastics comprise 
about 5,000 tons. These figures are small compared 
with about 145,000 tons of synthetic yarn produced 
annually and with the paper and vegetable oil produc- 
tions, all of which are based upon utilization of farm 
products. However, it was appreciated that the plastics 
field was comparatively young and that prospects were 
good for the development of new materials if the work 
was carefully conducted. There was little to be antici- 
pated if the same trail as that pursued in the develop- 
ment of galalith was followed, since its application in 
the United States is limited to buttons, buckles, and 
small objects because of well-known weaknesses in 
material and processes of manufacture. 

Consequently, this investigation had for its objective 
the development of a protein moulding plastic. For the 
preliminary work, a commercial grade of purified soy- 
bean protein known as soybean “alpha” protein was 
used. It was found that soybean protein, hardened with 
formaldehyde at pH within the isoelectric range, was 
thermoplastic (1,2). If, after hardening with formalde- 
hyde, the powder is dried to about 3 per cent. moisture 
content and mixed with a polyfunctional alcohol, such 
as ethylene glycol, glycerol, furfuryl alcohol, or the 
like, it will be sufficiently plasticized (3) to mould 
readily in compression dies and, if treated properly for 
a thermoplastic material, to come finished from the die. 
However, it does not become fluid enough to permit 
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working in injection dies. For this reason, although it 
is an interesting plastic and offers good possibilities for 
further development, it cannot be considered practical 
in the plastics industry as operating at present. 

The only other practical possibility was the conversion 
of the thermoplastic formaldehyde-hardened protein to 
a thermosetting moulding material. When it was found 
that the hardened protein was perfectly compatible with 
both phenolic and urea resins (4), a promising line 
opened up for investigation. In this work the formal- 
dehyde-hardened solvent-extracted oil-free soybean meal 
was used instead of the more costly purified protein, 
since any plastic in this class, to be practicable, must lie 
in the lower cost field. 

The method used for hardening the soybean meal was 
simple and efficient. It is, admittedly, only a laboratory 
method, but production methods based on it need not be 
complicated or expensive. The soybean flakes as they 
came from the solvent extractor were treated with an 
excess of 20 to 40 per cent. formaldehyde solution and 
the mixture was adjusted so that the pH of the super- 
natant liquid would be close to 4.1. This was allowed 
to stand at room temperature overnight. The excess 
formaldehyde was drained off and the hardened flakes 
washed with water. They were then dried in an oven to 
2 per cent. moisture content and were ready for mixing 
in the ball mill as will be described later. On a produc- 
tion basis, it should be possible to harden the meal much 
more rapidly and efficiently by treatment with formal- 
dehyde in an autoclave. Heat and pressure should 
cause the reaction to go to completion rapidly, and then 
the excess water and formaldehyde could be removed 
by applying a vacuum to the heated material. 

Many previous workers have attempted to produce 
mixtures of phenolic or urea resins with protein, usually 
casein (7), but in every case the protein was unhardened 
and in no case has a successful product resulted. This 
is probably due to the excessive water absorption that 
such a mixture would have. A simple experiment 
demonstrates this rather forcibly. Two moulded samples 
were made up, each with the same percentage of phenolic 
resin and protein ; but one sample contained unhardened 
protein, the other, completely hardened protein. Water 
absorption, as measured by the increase in weight on 
immersion in water for 48 hours, showed 27.7 per cent. 
for that containing the unhardened protein and 3.4 per 
cent. for that containing the hardened. The unhardened 
sample warped and cracked badly on drying. 

Mechanical mixtures were made with formaldehyde- 
hardened soybean meal and commercial moulding 
powders of phenolic (phenolic resin/wood flour, usually 
in about equal proportions) and urea (urea-formalde- 
hyde resin/alpha cellulose, usually in about equal 
proportions) resins. These mixtures moulded readily 
and were thermo-setting, e.g., removable from the hot 
dies without blistering, but they required rather high 
moulding pressures and were not strong. They presented 
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one very interesting feature—fractures of these mixtures 
appeared perfectly homogeneous and _ resinous, 
entirely different from the fracture of the phenolic-wood- 
flour mixture—indicating that it was a new plastic 
material, neither phenolic nor protein but actually 
protein-phenolic. Except for the materials tested for 
Fig. 2, all further work reported in this paper was with 
mixtures of phenolic resins and the formaldehyde- 
hardened soybean meal, compounded by milling on 
heated calender rolls, as will be described later. Further 
development of soybean-urea plastics will not be 
considered at this time. 

It was essential that some means be devised to 
evaluate and compare mixtures of the hardened soybean 
meal and phenolic resins. Use of the Rossi-Peakes flow 
tester (6) had been quite satisfactory, since it is possible 
to determine not only the comparative plastic flow, but 
also the time of cure by this apparatus. A diagrammatic 
cross-section of this machine is shown in Fig. 1. The 
test pellet, preformed into a cylinder .375 in. in ciameter 
by .33 in. high and weighing .645 grams, is piaced on 
the plunger (A) which carries it into cavity (B) and 
exerts a pressure on it depending upon the weight (W) 
applied. The cavity (B) is maintained at a constant 
temperature by a steam jacket through which high- 
pressure steam is passed. When the plastic pellet 
softens, the pressure forces it to flow through the channel 
(C) in a split cone. A pin (D) is thereby forced up 
and the distance of its travel, i.e., the distance of plastic 
flow, is recorded on a graph paper which is wound over 
rolls by an automatic timing device. The rate of flow 
is thus automatically plotted. Plastic flow ceases when 
the plastic is cured, and this is recorded. 

Fig. 2 shows the record of three determinations, each 
run at 150 degrees C. and 1,500 lb. pressure per sq. 
in. Curve A was recorded by a commercial phenolic- 
wood-flour moulding powder which flowed too readily 
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Fig. 2.—Effect of wood flour and soybean meal on 
plastic flow. 
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Fig. 1—The Rossi-Peakes flow tester. 


at 1,500 Ib. pressure to allow sufficient time for the cure 
to be recorded. Curve B was recorded by a 50/50 
mechanical mixture of this same phenolic moulding com- 
pound and formaldehyde-hardened soybean meal and 
curve C by a 50/50 mechanical mixture of the same 
phenolic moulding compound and wood flour. It is 
obvious that not only does the wood flour reduce the 




















OS ELARCTRELERERES Me 
re) seane : Poy 
° Pressure, 800 Ib/ in? . 
. Temperature, 302°F | | ~ 
° ; 

































































° ] 7 
° A O° 
/ Lr 
Li 
LH L_— 
/ vA ram & 
° Va 2 ° 
Ow 4 ° 
= 
° j- 4 re} 
° Lisele? 





FLOW 

















Fig. 3.—Comparative rate of flow for soybean- 
phenolic plastic. 
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plastic flow of the moulding powder to a much greater 
«xtent than does the hardened soybean meal, but it 
also lengthens the curing time beyond 1 min. Curve C, 
so far as recorded, appears to be that of a thermo-plastic 
material, whereas curve B, on which the time of cure is 
definitely recorded, is that of a thermo-setting plastic. 
The difference between curves B and C is rather good 
evidence that the function of the formaldehyde-hardened 
soybean meal in the mixture is more than that of a mere 
filler such as wood flour. 

A thermo-setting moulding powder was prepared by 
mixing 60 per cent. formaldehyde-hardened soybean 
meal with 40 per cent. phenolic resin and milling on 
heated calender rolls. The moulded pieces from this 
mixture were quite resinous in structure and hence some- 
what brittle; also, the alkali used to catalyze the poly- 
merization reaction of the phenolic resin reduced the 
water resistance of the protein, causing checking or sur- 
face fractures to form on drying after immersion in 
water. 

Numerous modifications of this combination are 
possible. By the incorporation of fibrous filler material, 
the resinous nature of the plastic may be modified in 
order to give a less brittle product. It was also found 
that the effect of the alkali on the protein was largely 
corrected. Fig. 3 shows the rate of flow current for (A) 
a phenolic-wood-flour moulding compound, (B) a 
mixture of 60 per cent. formaldehyde-hardened soybean 
meal with 40 per cent. phenolic resin, and (C) a mixture 
of 37.5 per cent. formaldehyde-hardened soybean meal 
with 37.5 per cent. phenolic resin and 25 per cent. wood 
flour. The last mixture produced a plastic material 
which had about 3 per cent. water absorption in 48 
hours and dried out without cracking or checking. Its 
flexural strength appeared to be about 20 per cent. less 
than that of regular phenolic-wood-flour moulding 
products. 

A very practical combination consisted of approxi- 
mately equal parts of formaldehyde-hardened soybean 
protein, phenolic resin, and wood flour. A formula 
which has given good results is as follows :— 


31 parts formaldehyde-hardened soybean meal. 
30 parts phenolic resin, softening point 130-150 

degrees F. 
3 parts hexamethylenetetramine. 
29 parts wood flour. 
1 part lime. 
0.5 part calcium stearate (mould lubricant). 
0.3 part montan wax (mould lubricant). 
3.2 parts zinc sulphide. 

2.0 parts dyestuff, preferably a lake colour. 

This entire formula was mixed thoroughly in a ball or 
pebble mill, then milled on heated calender rolls for at 
least two minutes. Three to four minutes gives better 
material. 

The experimental laboratory rolls used were 12 by 
6 ins., the faster roll maintained at about 210 degrees F., 
the slower at 160 degrees F. It was noticed that as the 
powder was heated, the resin melted, penetrated the 
hardened soybean meal, and plasticized it. For homo- 
geneous, uniform material to result, it is essential that 
the phenolic resin thoroughly penetrate and plasticize 
every hardened protein particle; hence, the milling on 
the heated calender rolls should be continued for at 
least two minutes. 

The soybean-phenolic moulding powder prepared by 
the formula and method outlined above cured in about 
the same time as regular phenolic-wood flour when 
moulded at 350 degrees F. and 2,000 lb. pressure per 
sq. in. The moulded pieces when tested had very 
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nearly the same impact and flexural strength as the 
phenolic-wood flour, but absorbed about 3 per cent. 
water on 48-hour immersion, as compared to 0.9 per 
cent. 

The advantage of the soybean-phenolic moulding 
plastic over the phenolic-wood-flour moulding powders 
on the market at the present time is largely zsthetic 
and economic. Protein is an excellent base for dyeing ; 
therefore brighter colours with more depth and beauty 
are possible with soybean-phenolic moulding plastics 
than with phenolic-wood flour. Formaldehyde-hardened 
soybean protein, being itself a plastic material, permits 
the reduction from 50 to 33 per cent. of the phenolic 
resin as compared to the phenolic-wood-flour plastics. 
As the phenolic resin is the most costly ingredient of the 
essential formula, currently quoted at about 17 cents 
per lb., while formaldehyde-hardened soybean meal is 
quoted at about 5 cents, the economy is obvious, even 
with the simultaneous reduction of the 2 cents per Ib. 
wood flour from 50 to 33 per cent. 

The soybean-phenolic plastic is nat to be recom- 
mended, however, where it will be subjected to water. 
It is possible that this weakness may be overcome. Such 
work is under way at the present time at the Soybean 
Laboratory, but until the weakness is corrected, it is 
safer not to use this plastic in direct contact with water. 

Another line of work that may have interesting 
practical application is the development of a soybean 
laminated plastic material, the development of which 
will be described later. 

As more is learned about the structure of the protein 
molecule, progress may be anticipated in the develop- 
ment of more and better protein plastic materials. Weith 
(8) has shown the importance of such research as 
applied to synthetic resins. Fundamental research on 
the structure of the protein molecule and the mechanics 
of protein reactions, such as the protein-formaldehyde. 
forms a very important part of the work of the Soybean 
Laboratory. It is appreciated that the best prospects 
for the development of truly important commercial 
protein plastics lie in that direction. 


LITERATURE CITED 
1. Brother, G. H., and McKinney, L.L. Ind. Eng. Chem., 
_ 30, 1236-1240 (1038). 
. Brother, G. H., and McKinney, L. L. British Plastics, 10, 
No, 118, 248-251 (19388). 

3. Brother, G. H., and McKinney, L. L. Ind. Eng. Chem., 
31, 84-87 (1939). 

4. Brother, G. H., and McKinney, L. L. Modern Plastics, 16, 
No. 1, 41-48 (1938). 

5. Knight, H. G. Ind. Eng. Chem., News Ed., 16, 291-293 
(1938) . 

6. Rossi, “—"" and Peakes, G. L. U.S. Patent 2,066,016, 
Dec. 29, 1936. 

7. Sutermeister, E., and Browne, F. L. “‘ Casein and Its 
Industrial Applications,’’ p. 202. Reinhold Publishing 
Corp., New York, 1939. 

8. Weith, A. J. ‘‘ Polymerization and Synthetic Resins,”’ 
Chap. 7, ‘‘ Polymerization,’’ pp. 184-221, R. E. Burk, 
H. E. Thompson, A. J. Weith, and I. Williams, Rein- 
hold Publishing Corp., New York, 1937. 


te 








Nylon Progresses 

New uses for nylon, the synthetic polyamides, have 
been announced in the U.S.A. These include the pro- 
duction of wire mesh, the coating of paper and cloth, 
use as an organic glass and for the production of a new 
patent leather. The latter is made by pressing nylon into 
goats’ leather, thus forming a highly polished, water 
resistant surface that is at the same time more resistant 
to cracking than ordinary patent leather. 
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Moulds for Plastics—Can Their 
Cost be Reduced? By D. A. DEARLE 


S new plastic moulded items continue to make their 

appearance in nearly all phases of modern indus- 
try, many concerns are commencing to pause and reflect 
on the large sums of money necessarily expended in 
the moulds used for producing these parts. Such 
thoughts are well worth consideration, for millions 
have been invested in expensive dies during the past 
few years and all indications point toward continued 
spending in this direction. Consequently it behoves 
the enterprising engineer to seek some means, if 
possible, of reducing this initial burden in order that 
amortization figures may be brought to a minimum. 

From the standpoint of general utility all moulds for 
producing plastic parts can be divided into two groups, 
namely, those which can be used for an indefinite 
period, and the ones whose usefulness ceases at the 
end of a predetermined time. For example, a die for pro- 
ducing an attachment plug cap, although constructed 
perhaps ten years ago, may still be of value to the 
moulder who sells to the electrical wiring device manu- 
facturer, but a button or buckle mould, on the other 
hand, which enjoyed a tremendous volume of business 
during 1989 may have to be jettisoned at the end of 
the season. 

Styles change in some industries, while in others it 
is not always found necessary to alter designs annually. 
Automobiles are dated very definitely from one year 
to the next and now many other manufacturers are 
attempting to stimulate sales by inculcating the yearly 
model idea on somewhat of a broader scale. Radios, 
washing machines, electric ranges, vacuum cleaners, 
and a host of other general household utilities are to 
be found with certain variations in style from one year 
to the next, and generally these changes involve the 
moulder of plastic materials. A glance at any one of 
the machines will substantiate this, for plastic moulded 
parts have gradually replaced innumerable embellish- 
ments which were formerly made of different materials. 

The question naturally arises as to whether or not 
some means can actually be devised to reduce the 
amount of mould investment when it is known before- 
hand that such dies are destined to become obsolete 
within a very short time. Is there not some cheaper 
way of producing the parts with perhaps a smaller 
capacity mould? Would it not be possible to change 
the design somehow to lessen the seemingly exorbitant 
mould cost? Or perhaps some method can be dis- 
covered whereby the die could be changed at a small 
additional cost and yet produce an entirely different 
product. Strangely enough, several of these ideas are 
not too far-fetched and many experienced manufacturers 
are saving thousands of dollars each year by utilizing 
certain advantages derived through the knowledge of 
die construction. 

Of course, it is generally known that in the moulding 
of any plastic part, the piece price varies inversely with 
the number of cavities. This means that the cost of 
an item made from a single cavity mould is tre- 
mendously high compared with the cost of that same 
part produced from a 20 or 30-impression die. Use of 
a large mould, however, defeats the purpose for which 


it was constructed due to the much higher price 
involved, and therefore the problem has to be 
approached from the standpoint of attempting to lower 
the cost of multiple cavity moulds. Furthermore, 
rate of production is a determining factor in the selec- 
tion of mould capacity inasmuch as it very often 
becomes essential to have many cavities in order that 
definite commitments be fulfilled within a specified 
time. 

The comparatively recent introduction of the injec- 
tion type of moulding press has gone a long way in 
solving the high mould cost problem. This machine 
operates on an entirely different basis from that of the 
conventional type of press and is capable of producing 
work at a very fast rate. Where compression presses 
take one, two, or perhaps three minutes to the cycle, 
an injection machine can do a similar amount of work 
at the rate of three or four cycles per minute. Hence 
it can be seen that in order to produce an equivalent 
number of parts by injection, a much smaller mould 
can be used and a real saving enjoyed in this direction. 
Why, then, should any one ever use the old type of 
press when such economies can be obtained on the new 


one? This question naturally follows, and the answer 


lies in several factors such as materials, product cost, 
part design, etc. Compression presses mould the so- 
called thermo-setting compounds, while injection 
machines can be used only to mould the thermo-plastic 
materials which include the acetates, acrylates, and 
more recently, the styrenes. The latter group of 
plastics are much more expensive and have definite 
characteristics which differ from the thermo-setting 
type. So it can be seen that the manufacturer is able 
to economize on mould costs provided that his product 
can be made from a thermo-plastic material and if he 
is prepared to pay the added cost of using a much more 
expensive compound. 

Let us now consider the concern which plans to intro- 
duce a certain item, which, due to its ultimate use, 
cannot utilize the benefits of injection moulding. Fair- 
sized quantities are wanted in a relatively short time 
and therefore large moulds have to be built. Is there 
some way of designing the mould whereby the total 
cost of the die can be reduced? Can the moulds be 
made in such a way as to salvage part of them after 
they have fulfilled their usefulness? The answers to 
these questions depend entirely on the design of the 
part and the circumstances under which it is to be 
marketed. If, for instance, it happens to be a premium 
novelty, mould costs can often be reduced by making the 
part round, perhaps, instead of square ; by substituting a 
radius here or there where the print calls for a sharp 
edge; or by allowing a solid handle where a side hole 
might be specified. So far as salvaging the dies after 
they have once been used, however, such chances are 
quite remote. Often the frame in which the cavities 
are placed may be used again, but this is true only in 
instances where the new moulds have similar dimen- 
sions to the old ones. Otherwise, there is very little 
that can be saved to use for a redesigned part. 

While it is perhaps difficult to make a plastic mould 
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perform the duty of producing more than one style of 
iiem, it should be remembered that an infinite number 
oi colours are always at the disposal of the purchaser. 
Whether it be a compression or an injection mould, 
practically any change of colour can be selected. The 
mould itself does not limit the user to one or another 
particular material and hence large or small quantities 
of various shades, and even mottles, can always be 
obtained. Not only can colour be controlled, but also 
characteristics. If greater tensile strength is required, 
for instance, then a material of a different formula can 
be supplied to give this particular property. On the 
injection moulds, shifts can be made from a jet black 
to a clear transparent if such is desired and now the 
compression mould is also able to produce transparent 
materials in colour. So it is evident that tremendous 
diversification may be found in any product without 
necessarily resorting to changes in specification. 
Where maximum economy in the cost of moulds is 
oi prime importance certain fundamental principles of 
design must be adhered to. In the first place, interior 
undercuts are forbidden from a practical standpoint, 
while exterior undercuts are generally recognized to be 
costly and hence should be avoided. Provisions for 
decorative metal inserts are usually expensive from a 
production as well as mould-cost standpoint and, there- 
fore, such design should not be used unless absolutely 
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necessary. If threaded sections are specified, it is 
much cheaper to have these appear as inserts rather 
than attempting to incorporate threads in the steel die. 
There are, of course, limitations to the size of threaded 
insert, and large diameters often forbid this means of 
economy. Complicated face designs require the time 
of experienced engravers and consequently tend to 
increase the price of the mould. Sharp angles in a deep 
cavity are often difficult to obtain and in many instances 
savings can be realized by the substitution of radii. All 
of these minor details, when summed up, may make 
quite a difference in the total mould cost and therefore 
should be given thoughtful consideration before pro- 
ceeding with actual construction. 

To those who harbour thoughts of obtaining cheap 
moulds, it should be pointed out that poor workman- 
ship and the use of inferior materials can always be 
obtained, but that any small savings derived are soon 
spent in the loss of valuable time and production. Fur- 
thermore, the cost of repairs usually proves to be more 
expensive in the long run and the purchaser realizes 
only too late that his investment has been poorly made. 
Economies in mould costs should never be made at the 
expense of quality, but rather on the basis of simple 
design. Ifa reasonable amount of thought be given to 
the matter of mould construction not only will a well- 
designed product emerge, but also a real saving. 
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defects during the moulding period or under general 
service conditions. Engineering design must also take 
into account means for rapid assembly and determine 
the position of bosses, ribs, struts, slots or other open- 
ings, so that the plastic material will flow properly in 
the mould without leaving mould marks or setting up 
undue stresses and strains in the material. Engineering 
design also must determine the position of the valves 
so as to cause the minimum effect on light-coloured 
plastics, particularly as regards discoloration, cracking 
and blistering. 

Design for appearance, unfortunately, must bow to 
these limitations if anything like a successful plastic set 
is to emerge for public pleasure and entertainment. 
But the limitation is not as great as it might seem to be 
in this bare statement because plastic materials them- 
seives are flexible in their behaviour and can be made 
specifically to meet any unusual demands if these 
demands are clearly stated before the moulding 
materials are definitely chosen. 

Plastic materials can be made to have different 
degrees of flow and one suitable to buttons would hardly 
produce satisfactory results for some entirely different 
type of product. 

This point is often overlooked by designers. They 
turn out a good-looking design but it means that the 
plastic material must squeeze through orifices and go 
quite a long distance before coming together again 
where it must weld—leaving no evidence of doing so. 

This is particularly evident in current models where 
louvers are moulded integrally with the cabinet. 

In planning such a cabinet, there are many factors 
which should be considered—length of flow, time of 
flow, rate of cure, rate of set—before the design of the 
model is finally approved. 

It is difficult to know whether a crack is going to be 


the result of too thin a section or faulty mould design, 
or faulty operation of the mould. Each of the plants 
engaged in moulding has a prescribed set of conditions. 
And the operator doing the work may not adhere to 
them. The moulder, however, if allowed to construct 
the mould according to his experience and knowledge of 
the materials he is handling, seldom turns out cabinets 
that crack. 

Another thing which will avoid disappointment in 
the operation of moulds is to determine definitely in 
advance whether cabinets are to be moulded of phenolics 
or ureas and build the mould accordingly. 

A mould built to accommodate urea material will 
usually handle phenolic without difficulty, but it doesn’t 
always follow that a mould designed to handle phenolics 
will turn out urea mouldings without alteration. 

In a recent visit to one of these laboratories, the 
writer of this article discovered dozens of cabinets 
which had been dipped in a special dye that revealed 
every flow line of the material as it had been moulded. 
Every little line was visible in a perfect pattern and 
each cabinet showed identical flow lines, which proves 
that the flow of the material in every moulding takes 
the same prescribed path without any deviation. 

Therefore, if one cabinet cracks or opens up at some 
weak point, every cabinet is subject to the same 
deficiency if exposed to similar conditions, no matter 
how many are made. 

Alone, this discovery might not be important were it 
not for the fact that by studying these flow lines it is 
possible to change their course to strengthen weak spots 
in future designs. This may be done by changing the 
design before production begins or by designing the 
mould so that the material will flow freely where it must 
travel some distance before it welds after a separation. 
And these coloured flow patterns indicate how this can 
be done. That, of course, is but one test. 
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Inguiries and Answers 


(In Which is Included General Correspondence) 


Perforated Cylinders 
Manchester. 
The Editor, Plastics. 


Dear Sir,—I would be obliged if you would kindly 
let me know the names of any firms manufacturing a 
plastic material possessing the following properties :— 

(1) Unaffected by weak acidulated cold water and 

boiling dilute sodium carbonate liquor. 

(2) Non-fragile. 

The material would be required in the form of hollow 
perforated cylinders approximately 6 ins. diameter by 
6 ins. height. CHEMIST. 


[Eprror’s NotE.—We are not advised by the reader 
whether a “‘ precision ’’ job is required, but the following 
notes might help. 

Thermo-plastics seem to be out of the question, owing 
to the temperature employed in the second example. 
Otherwise ‘‘ acrylic ’’’ resins would prove very suitable, 
especially from the point of view of ease of fabrication 
of the cylinder. Such resins are very resistant to water 
and to dilute acids and alkalis. Mouldings made from 
phenol-formaldehyde moulding powders are resistant to 
acid, but ordinary qualities are not very resistant to 
alkali. On the other hand, some manufacturers supply 
a quality resistant to this chemical. The inquirer did not 
indicate whether the number required warrants a mould- 
ing or an extrusion job. 

Alternatively, two other methods available seem 
promising; first, the production of tubes by the laminating 
process similar to that employed for making condenser 
tubes, and, secondly, the fabrication from the Keebush 
type of resin. Kestner Evaporator and Engineering Co., 
Ltd., already make chemical plant of this resin to with- 
stand continual boiling in acid or alkaline media. Simple 
types of moulds are employed. 

Since writing the above we have heard from the 
inquirer stating that a precision job and about 1,000 
cylinders are required. The perforations can be of 
generous limits. From the economic point of view it 
would seem that the solution of the problem lies in an 
extruded cylinder, the perforations being made on it after 
it has been cut off in 6-in. lengths. Inquiries should 
be made to F. A. Hughes and Co., Ltd., Abbey House, 
Baker Street, London, N.W.1, who will also give informa- 
tion regarding resistance to boiling alkali. Alternatively, 
inquiries should be made to Kestner Evaporator and 
Engineering Co., Ltd., 5, Grosvenor Gardens, London, 
S.W.1, as to whether precision mouldings of Keebush can 
be made. ] 


Plastic Tubing 


Bristol. 
The Editor, Plastics. 


Dear Sir,—I shall be grateful for any information you 
can give me on any of the following points. 

I may mention that my reason for studying plastics is 
in connection with a little effort in biological research. I 
wish to make a non-metallic, flexible tube of the smallest 
outside diameter possible—it would suffice if a 2-in. 
length of the tube would deliver 10 drops of watery 
solution per minute, under pressure of, say, 1 lb. per 
sq. in.—of a material that will be resistant to water, 
physiological salts and to a dilute solution (not exceed- 


ing 1:1,000) of an antiseptic known as chloramine T 
(para-toluene-sodium-sulpochloramine). It would also 
need to be of a material that will be non-irritant to the 
tissues. Resistance to succinic peroxide and H,O, would 
be a great advantage. I had ideas of trying to make my 
tube by dipping a waxed thread in a saturated solution 
of some plastic material and afterwards trying to remove 
the thread by dipping in hot water to melt the wax. 
Perhaps wax would be the wrong substance, as it might 
dissolve in the solvent used to dissolve the plastic. I 
may mention that I am not a medical man, but the 
project in connection with which the tube is required has 
had the encouragement of a professor of surgery. 
G. C. WorTERS. 


[EpiTor’s NotrE.—We fear that the information is some- 
what too vague to give more precise data than the fol- 
lowing. We presume that the problem is one of disinfec- 
tion of wounds or internal organs and that the tube must 
be tough yet very resilient. The ideal tube would, we 
believe, be of platinum because this metal can be drawn 
to fine dimensions, is flexible and yet tough and would, 
of course, withstand the action of most chemicals. 
Chlorine attacks platinum, but a very dilute solution of 
chloramine T may have no effect. We have no informa- 

* tion on this point. 

As for plastics, the difficulty lies first in the production 
of a tube of such small internal diameter to allow the 
delivery of liquid at the low rate of 10 drops per minute 
(unless this was controlled by an exterior stop-cock) and, 
secondly, the (to us) unknown resistance of plastics to 
chemicals such as chloramine T and peroxide. It is 
highly probable that such a low concentration of the 
first would have no action, especially since there is little 
action on tissue. A strong oxidant such as peroxide 
may have a disintegrating effect. If platinum is out of 
the question we would suggest a tube made of a synthetic 
rubber-like material such as Neoprene, which is resistant 
to ozone, which can be extruded in tube form and made 
thick enough to resist collapse under pressure. On the 
other hand, an extruded vinyl chloride resin or cellulose 
acetate tube may be quite suitable. 

The home-made method of using a waxed thread is 
ingenious, although a metal wire would give better 
results. The difficulty is to suggest a suitable flexible 
plastic, which could be made into a tube strong enough 
to stand wear and tear. ] 


Sugar Containers 
Withington. 
The Editor, Plastics. 


Dear Sir,—I would be very much obliged if you 
would let me have the following information. 

I am a student at the Faculty of Technology at the 
University of Manchester, taking a course in mechanical 
engineering. Recently it occurred to me that, owing to 
the food rationing having come into force, a handy con- 
tainer for sugar and butter might be wanted by the 
public. This container is meant to be carried about by 
ladies in their handbags or gentlemen in their coat 
pockets who want to use their rations when invited out. 
Consequently I designed a container made of any sort 
of resinous material. I sent my design to Messrs. 
Brookes and Adams, Birmingham, who returned it 
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stating that in spite of my design being quite original 
they were unable to make use of it owing to pressure of 
important Government work. 

Owing to your knowledge in the manufacture of 
plastics it occurred to me that you might be able to 
advise me in this matter. Perhaps you would be kind 
enough to let me have the addresses of some firms 
not on Government work or of firms still carrying on 
their usual trade. K. Marx. 


[Ep1Tor’s NotEe.—I fear it would be difficult to indicate 
any concern not carrying out Government work nowa- 
days. See our remarks under “ Ideas,’’ p. 90. ] 


Plastic Flushing Cisterns 


Manchester, 4. 
The Editor, Plastics. 


Dear Sir,—We are suppliers of large quantities of 
sanitary fittings and at the present time we are experi- 
encing difficulty in obtaining the raw materials necessary 
for producing wood lead-lined water closet flush- 
ing cisterns. 

The capacity of these tanks is about 23 galls., and it 
has come to our notice that they are being offered con- 
structed of plastic material. 

Would you be good enough to put us in touch or 
give us the names of manufacturers who can quote us 


for quantities of these tanks (without fittings) as we | 


shall shortly be in the market for a quantity? 
BAXENDALE AND Co., Ltp. 


[Epitor’s NotE.—We have written to J. D. Stoward and 

Co., Ltd., with the following result :—] 

Salford. 
The Editor, Plastics. 

Dear Sir,—We are much obliged for your letter of 
yesterday in connection with ‘“ Nilcrode” flushing 
cisterns. 

We are not the actual manufacturers of these, but the 
sole distributors. 

Unfortunately, since the outbreak of war the manu- 
facturers have been so busy on Government require- 
ments in another line that we have been unable to obtain 
supplies, and unless conditions alter we are not likely 
to be selling “ Nilcrode”’ cisterns again until the war is 
ended. J. D. StowarD AND Co., LTD. 


Acetate Sheet 


High Wycombe. 
The Editor, Plastics. 


Dear Sir,—I feel I must, in the interests of the acetate 
sheet moulding industry, write you regarding an article 
headed “ The Entente and Co-operation,” published in 
the March issue of Plastics. 

As you are no doubt aware, I am one of the pioneers 
in the moulding of sheet acetate in this country. I can 
well remember purchasing acetate from Messrs. British 
Celanese in Soho, long before Celanese House was built 
in Hanover Square. I feel, therefore, I am some- 
what privileged to doubt your statement that Mr. 
Stanley Miller was the first person to develop the first 
aircraft components ever made in black acetate sheet in 
this country. Obviously Mr. Miller presumably was not 
interested at the time, or he has forgotten the “ London 
Saro,” “Gladiator,” “Gauntlet” and other well-known 
‘planes of about that date in which black acetate was 
incorporated long before we had the pleasure of meeting 
him in the trade. 
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In the absence of more precise information regarding 
Mr. Miller’s work in this connection, I cannot agree with 
you that . Mr. Miller is;the first in -the field in this 
industry ; nevertheless, we a‘i feel he deserves a place. 

W. V. HUTCHINSON, 
° Plastiluine. Products, Ltd. 
[Epitor’s NotE.—We know Mr. Hvtchinson well enough 
to reply in the following strain. The fault is largely that 
of the Editor. Mr. Miller merely told us he developed 
some of the early types and our enthusiasm in the general 
problem of co-operation got the better of us. We shall 
never again say ‘‘ So-and-so was first in the field,’’ for 
somebody else will be found who did even earlier work. 

In passing, we know Mr. Hutchinson was concerned very 

early on in the application of acetate sheet to aircraft 

work. 
However, the main point of the article was that Mr. 

Miller did a very necessary job of work and, to the 

satisfaction of several British factories, did it well. ] 


Manufacturers Wanted 
Truro. 
To the Editor, Plastics. 

Dear Sir,—Herewith we are sending you two plastic 
articles, and shall be glad if you could tell us the names 
of the respective makers, as we might be able to use 
them in our business. 





If you have any suggestions to make we should 
appreciate it very much, as it is difficult to find out par- 
ticulars such as above. Kindly bear in mind it is 
essential that the article should be on the cheap side. 

Is the plastic industry, generally speaking, being held 
up by the war, or going on a fairly normal basis? 

The writer is a reader of your paper and very 


interested. G. S. MARCHANT, 


Collins’ Creameries, Ltd. 

[EpIToR’s Note.—The simple cup depicted on the right has 
the mark NB on its base. This is the trade mark of 
N.B. Mouldings, Ltd. (Tremlett Grove Works, Highgate, 
London, N.19). The orange-coloured container and lid 
bears no mark, so that we cannot tell the name of the 
manufacturers, although we have already seen examples 
of it on the market. Will those interested please write 
direct to the inquirers? 

The war is, of course, having an effect on the produc- 
tion of normal trade moulding, and, as will be realized 
from some of the preceding letters, some manufacturers 
are so full of Government work that they are not able to 
undertake ‘‘ peace-time’’ jobs. Many others, on the 
other hand, strive to maintain a balance between the 
two. | 
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TRADE. AND PERSONAL NOTES 


E. F. Stokes Machine Co., of Phila. 
delphia, U.S.A., has just oublished a 
combined booklet on automatic 
moulding and a catalogue of auto- 
matic moulding machines. This 
brings up to date the story of com- 
pletely automatic equipment for 
moulding plastics and gives useful 
details regarding the several different 
models of Stokes machines. It 
describes how they function and shows 
how automatic methods cut moulding 
time, labour, material, finishing, 
inspection and other costs. Pages are 
devoted to ‘‘case histories’’ and pro- 
duction costs. Figures are presented 
to show how automatic machines can 
save money. Stokes automatic mould- 
ing machines are described as self- 
contained and thoroughly safe. 


’ 


The Ministry of Home Security has 
just published a very useful booklet 
giving details for the protection of 
windows. The protection has been 
designed to meet both the intense and 
distant effects of bomb explosions. 
The publication is obtainable at H.M. 
Stationery Office, price 4d. 

The Import Licensing Department 
of the Board of Trade warns importers 
that before placing orders for 
machinery, plant and appliances to bc 
constructed abroad, a licence for their 
importation should first be obtained, 
as proof of purchase will not influence 
the subsequent granting of a licence. 
If the purchase has to be made well in 
advance of delivery, arrangements can 
be made to extend the validity of the 
licence beyond the usual period of 
three months. 


J. Booth and Sons, Ltd., Congleton, 
Cheshire, has sent us some interesting 
details regarding its mixers for the 
chemical and allied industries. Patent 
Universal mixers are available in sizes 
10 to 15-cwt. capacity for dustless and 
accurate mixing of a number of varied 
products. The company will be pleased 
to send readers full details upon receipt 
of a request. 

International Combustion, Ltd., 19, 
Woburn Place, London, W.C.1, has 
sent us particulars of its Syntron 
vibrator which provides a uniform 
feed of ground powder to the con- 
veyor belt. The use of this device on 
hoppers or chutes will prevent stick- 
ing or arching over of the most 
difficult materials. The absence of 
wearing parts does away with lubri- 
cation. 

J. Harrison Carter, Ltd., Dunstable, 
Beds, has forwarded us descriptive 
data relating to its crushers, mixers 
and sifters. These machines find 
important application in. the plastics 
and allied industries. 


Cortin and Corking, Ltd., Mush- 
room Brass Works, St. Lawrence 
Road, Newcastle-upon-Tyne, 6, has 
sent us particulars regarding its 
extensive range of acid valves for 
modern chemical plant. 

George Ellison, Ltd., and Ellison 
Insulations, Ltd., have sent us this 
photograph of one of the air-raid 
shelters adjoining their works. These 
shelters will provide for the whole of 
the works and office staff. The con- 
crete flooring of the shelters is 6 ft. 
below ground level and each shelter 
is 36 ft. long and will accommodate 
50 persons. The shelters were supplied 


One of the newair-raid shelters at the works 
of Ellison Insulations, Ltd., Birmingham. 


by Messrs. Guest, Keen and Baldwins, 
Ltd., and consist of steel arches 
covered with arcuate steel sheets 
coated with bitumen. Additional 
protection against splinters and blast 
is afforded by a 2-ft. 6-in. depth of 
earth covering the arched roof. 
British Standards Institution, 28, 
Victoria Street, London, S.W.1 has 
informed us that a new Standard, in 
the BS/ARP series, for the testing of 
incombustible material which is 
resistant to incendiary bombs has now 
been issued. This is BS/ARP 39, 
which deals with testing fire retardent 
timber treatment by exposure to the 
action of an_ incendiary bomb. 
Briefly, the method involves a com- 
parison of the retardent effect of the 
material under test with that of a 
standard silicate paint; the conditions 
under which the comparative test is 
made and the results which should be 
given by a satisfactory material are 
set out in the Standard. A note at the 
beginning of the Standard states that 
the Building Research Station will be 
prepared to carry out tests for manu- 
facturers of materials. Copies of this 
new British Standard may be obtained 
from the British Standards Institution. 


Electrical Engineering and Plastics, 
Ltd.—Private company. Registered 
March 13. Capital, £250. Objects: 
To carry on the business of electrical 
and mechanical engineers, manufac- 
turers of tools and gauges, manufac- 
turers of plastics and moulded pro- 
ducts, etc. Permanent directors: D. G. 
Rennett (chairman and managing 
director), ‘‘Glengarry,’’ Mansfield 
Road, Papplewick, Notts; and H. G. 
Rennett, 67, Roseleigh Avenue, 
Mapperley, Notts. 


The Industrial Design Course at the 
Central School of Arts and Crafts to 
be given by Mr. Misha Black, the well- 
known designer who has done such 
good work for the plastics industry, 
will lay special stress on plastic design. 
The following is an extract from the 
prospectus. ‘‘ This department deals 
with the application of contemporary 
design to the needs of industry, the 
major stress being on the design of 
those articles of everyday use which 
are mass produced. The normal three- 
year full-time course is for students 
who intend to work as staff designers 
in the larger light industries, such as 
plastics, cars or domestic appliances: 
or for those who would operate as con- 
sulting designers on a wider scope. 
The student will receive general 
instruction in design for manufacture 
by all important machine processes, 
but the course is flexible to allow for 
specialization in the later stages. All 
designs are closely followed up in the 
machine shop and, where possible, 
full-size samples are made by the 
student as a test of the form and the 
manufacturing qualities. The depart- 
ment’s experimental workshop is fully 
equipped on toolroom lines, with 
facilities for testing and research.”’ 

Redferns Rubber Works, Ltd., has 
distributed a 50 per cent. ordinary 
share bonus from reserve funds in cele- 
bration of its 40th anniversary. 
Capital is increased to £300,000 by 
400,000 ordinary shares of 5s. 








New Books 

‘‘ Engineering Materials,’’ by Alfred 
H. White, published by McGraw Hill 
Publishing Co., Ltd., Aldwych House, 
London, W.C.2, 547 pages, price 30s. 
net. This book is of considerable 
interest to the chemical engineer and 
although most of the matter treated 
deals with metals, there is a very 
useful chapter at the end of the book 
on plastics and related products, 
which, incidentally, might well have 
been extended to include some of the 
latest developments in the field of 
chemical engineering. 
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NEW MATERIALS—NEW PLANT— 
NEW METHODS 


Automatic Can-filling 
Machine 


The Roberts Patent electrically 
controlled can-filling machine, manu- 
factured by Roberts Patent Filling 
Machine Co., Ltd., Bolton, is finding 
many applications in industry for 
filling products in a heated and mobile 
condition. The type of machine illus- 
trated is known as the ‘‘ Doncaster ’’ 
model and it is equipped with a water- 
jacketed regulator tank which can be 
heated electrically or by steam coil. 
The tank can be made in various 
capacities, according to clients’ indi- 
vidual requirements. Standard capa- 
cities are 25, 80 or 50 gallons. Mixing 
gear is optional. 





Close-up of the Roberts Patent 
can-filling machine. 


The machine is_ entirely _ self- 
contained and very economical to run. 
It can be fitted with a scale of suitable 
capacity to cover the range of sizes 
of containers to be filled. All valves 
are electrically controlled and can be 
made to function automatically, semi- 
automatically, or combined dual 
action. The machine connects up to 
the lighting circuit, the consumption 
of current being negligible. The 
‘“Doncaster’’ type of machine, in 
common with all of Roberts’s other 
electrically controlled can, drum and 
cask-filling machines, is approved by 
the Board of Trade and tested and 
stamped accordingly by the local 
weights and measures inspector prior 
to despatch. 

Many other different types of 
machines are also made by Roberts 
Patent Filling Machine Co., Ltd. 


The Reactrol System 
HE G-E Reactrol system, produced 
by General Electric, Schenectady, 

N.Y., U.S.A., automatically regulates 
the power input to electrically heated 
equipments by varying the voltage 
impressed on the heating resistors in 
accordance with temperature or pres- 
sure requirements. It is a true input 
control, as: there is a continuous flow 
of power, accurately adjusted to the 
immediate requirements of the heat- 
ing resistors. In this respect the 
Reactrol system differs from so-called 
input controls that regulate power by 
alternately applying full voltage and 
no voltage to the heating resistors. 
Such controls regulate average power 
input, but not the instantaneous input, 
for when full voltage is applied to the 
resistors they dissipate full power. 

The Reactrol system operates with 

speed and precision, and changes 
power input as soon as the tempera- 
ture or pressure instruments indicate 
a change in heat requirements. Thus, 
it accurately maintains temperature or 
pressure with practically no overshoot- 
ing. It maintains the minimum tem- 
perature gradient between the heating 
resistors and the material being heated 
as the resistors always operate with 
minimum power dissipation. This is 
important, for example, when light 
and heavy sections of metals are being 
heated at the same time, or in chemi- 
cal heating operations where localized 
overheating is undesirable. It also 
increases the life of heating resistors 
because the resistor temperature is 
automatically maintained as low as 
possible. The Reactrol system is 
ideally suited to continuous flow pro- 
cesses, such as air heating and steam 
superheating, because there is a con- 
tinuous accurately regulated flow of 
power to the heating resistors. Another 
advantage of the system is that it pro- 
vides an easy means of limiting the 
maximum power input. A turn of a 
knob on the Reactrol panel fixes the 
maximum input. The Reactrol system 
has no moving parts other than a 
small starting relay and standard tem- 
perature or pressure control instru- 
ments, and, in addition, it is absolutely 
noiseless. 


Printing on Plastics 


HE decoration of moulded surfaces 
has received very close attention 
for some years now, but the success 
achieved with painting, transfers, etc., 
has been very modified. It is interest- 


ing, therefore, to consider the claims 
of what promises to be a simple and 
yet practical method of embellishment 
by means of special paints. 

By experimenting with different 
types of paint, the originators of the 
‘‘Trapinex ’’ processes have produced 
paints which, with the aid of their 
own special ingredients and methods, 
enable them to secure a_ brilliant, 
glossy effect, with lasting wearing 
qualities, on plastic mouldings. There 
are two variations of the process. One 
is a patented method whereby the 
paint design is applied to the article 
by means of a transfer; the other is 
the direct printing in paint on to the 
article. Both methods have advan- 
tages according to the requirements of 
the user. On flat surfaces of articles 
easily transported to the ‘‘ Trapinex’’ 
plant, the design can be _ printed 
directly on to the finished moulding. 
Where transportation is not practicable 
or the article has a curved surface or 
embodies a relief design, the ‘‘ Tra- 
pinex’’ paint transfer solves the 
problem. Direct printing has _ the 
advantage of lower cost, but in both 
cases the cost is a practical proposi- 
tion for most articles. Whichever 
method is used, the same brilliant 
effects are obtainable in striking coleur 
combinations. 


Example of printing on plastics by 
means of the ‘“ Trapinex’’ process. 


Clearly, there are great potentiali- 
ties for these processes in the plastics 
industry, not only for decorative 
effects to relieve the monotony Oi 
the uniform colours resulting from 
the restrictions of the moulding pro- 
cesses, but also for utility work, and, 
by no means least, on plastic sheets 
for advertising purposes. In the 
decorative field the need is probably 
greatest in connection with large radio 
sets, which have always provided a 
major problem to the industry. Then, 
too, there are countless small articles 
of general use all clamouring for addi- 
tional colours to relieve the sameness 
of the basic colour. Many plastic 
moulded articles for the toilet table 





are now laboriously hand-painted. 
With the possibility of using the 
‘“Trapinex’’ paint processes at an 
incomparably lower cost, the scope for 
development in this field is immense. 

Tuning dials for radio sets are now 
produced by various means, including 
the use of dies, the expense of which 
is prohibitive for any except those 
calling for exceptionally long runs. 
The ‘‘ Trapinex’’ direct printing pro- 
cess is ideal for this purpose, and an 
idea that may well be developed is the 
greater use of colour to provide effec- 
tive contrast to the rest of the set. 

A notable use of this paint process 
is on Autobridge and Duobridge sets, 
a popular form of bridge which is 
now very popular. These sets have 
baseboards of laminated plastics and 
the complete design is printed by the 
‘‘Trapinex ’’ process in gold for Auto- 
bridge and blue and white for Duo- 
bridge. There is also wide scope for 
this printing process on plastic sheets 


Some examples of 
printing on sheets 
of cellulose acetate 
by means of 
“Trapinex’’ trans- 
fers which are very 
simple and econ- 
omical to use. 


for showcards, etc. On coloured and 
decorative plastic sheets very beauti- 
ful colour combinations can be 
achieved for quite moderate costs. An 
unusual type of display and one which 
promises to be very popular is the use 
of transparent plastic sheets on the 
lines of the specimens reproduced. 
Not only is the effect most striking, 
but this form of showcard has the 
advantage of not interfering with the 
visibility of the goods displayed. 

Manufacturers of toilet articles such 
as shaving soaps, perfumery, etc., in 
plastic cases, will find that a ‘“‘ Tra- 
pinex’’ printed design used instead of 
a label will add a cachet to their pro- 
duct unobtainable by any other 
means. There would appear, in fact, 
to be unlimited possibilities in the twin 
painting processes, and the manufac- 
turers, Trapinex, Ltd., 13, Fitzroy 
Street, London, W.1, will be glad to 
collaborate with any manufacturer or 
user of plastic mouldings. 








Plasticizers 


The recent substantial reductions in 


the prices of triethyl citrate and 
tr:butyl citrate plasticizers announced 
by Chas. Pfizer and Co., Inc., should 
greatly extend the field of their useful- 
ness, limited heretofore by their 
greater cost as compared to the more 
commonly used plasticizers. 

These esters are solvent plasticizers 
for most plastic and film-forming 
materials. As is usually the case with 
esters of the same acid, the ethyl ester 
is more water sensitive and more 
volatite than the butyl; however, both 
compare quite favourably in these 
respects with corresponding esters of 
other organic acids. 

Both esters are useful as plasticizers 
for nitrocellulose lacquers. _Triethyl 
citrate is particularly interesting for 
this purpose because of its oil resist- 
ance; for lacquers for outside use its 
water-solubility is a drawback. This, 
however, tends to give greater flexi- 
bility to coatings for inside use. The 


iow volatility of tributyl citrate should 
make it of particular interest for such 
products. Films containing either 
ester have been found to be extremely 
resistant to yeilowing by light. 

As a rule, triethyl citrate has a 
greater solvent action on_ plastic 
materials than the butyl ester. Both, 
however, haye been found to be 
plasticizers for cellulose ethers and 
esters, phenolic resins, polyvinyl acetal 
resins, and other polymerized pro- 
ducts. 

Acetyl triethyl citrate and acetyl 
tributyl citrate plasticizers, prepared 
by acetylation of the corresponding 
citric esters, are now available at 
prices which should render them of 
interest to all manufacturers of plastics 
and lacquers. These esters have much 
the same plasticizing properties as the 
unacetylated esters, and are, in addi- 
tion, much lower in volatility and 
water sensitivity. 

Acetyl triethyl citrate has shown 
particular promise as a plasticizer for 
cellulose acetate, being much less 
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volatile and water sensitive than esters 
commonly used with this plastic. 
Acetyl tributyl citrate should be of 
especial value in lacquers because of 
its extremely low volatility. 


Mitchell Drying Equipment 

The well-known firm of L. A. 
Mitcheli, Ltd., 37, Peter Street, Man- 
chester, has drawn our attention to its 
extensive range of drying machines, 
which include the following:— 
Mechanical hot plate and pan dryers 
arranged for steam, gas or fuel heat- 
ing supplied for atmospheric and 
vacuum drying. Mitchell mechanical 
hot plate and jacketed pan dryers are 
specially suitable for the drying or 
caicining of materials of a granular 
nature or crystals that will stand sur- 
face heating. These dryers are of the 
batch type, very flexible and can be 
operated with little labour, as the 
finished dried product is automatically 
discharged. They are made in mild 
steel,- stainless steel, aluminium, cast 
iron, etc., to suit the nature of the 
product. Other types of dryers include 
continuous rotary dryers for steam, 
coai, gas or oil heating, experimental 
steam drum or film dryer for drying 
direct from a liquid to a finished dry 
powder or flake; continuous band 
dryers of single or multiple band 
designs and hot air drying cabinets for 
small productions or for research work. 


Gorton Machines 

The George Gorton Machine Co., 
Racine, Wis., U.S.A., has recently 
issued a 24-page iilustrated booklet 
describing in detail numerous acces- 
sories, cutting and grinding tools, 
mills, jib boring tools, precision 
tracing styles, etc., which can be used 
with cutting and grinding machines. 


Chemicals of Commerce 


This is the title of a very useful 
reference book written by Foster Dee 
Snell and Cornelia T. Snell, published 
by D. Van Nostrand Co., Inc., 
U.S.A. The book is intended to serve 
as a guide to the composition and uses 
of common chemicais for business men 
and professional chemists. Its obvious 
value is primarily as a reference work 
for obtaining a general background of 
information regarding a_ particular 
chemical or group of substances with 
which one is unfamiliar. A compre- 
hensive index of the products included 
in the text by both their chemical and 
trade names facilitates this use of the 
book. 


Indian Lac Cess Committee 


The annual report for the year 
April 1, 1938, to March 31, 1939, has 
just come to hand and contains a 
general review of the valuable work 
done by this body. Mention is made 
of the research carried out on the 
condensation of formaldehyde with 
shellac. 








